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Abstract
The Fourth Working Group Meeting on Botrytis Gray Mold of Chickpea reviewed research progress
during the last two years in Bangladesh, India, and Nepal. This publication contains summaries of
the findings and recommendations made for future research priorities. Field experiments conducted
in Bangladesh, Nepal, and India suggested that an integrated disease management program if prac-
tised along with other improved agronomical practices, can substantially reduce disease severity in
chickpea fields and increase chickpea production in disease-prone areas. High priority was given to
participatory on-farm validation of the available components of BGM management such as moderate
levels of host plant resistance, agronomic options (spaced planting and judicious use of fungicide),
and their integration.
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M A Bakr1 and S Pande 2
On a g loba l bas i s ch ickpea (Cicer arietinum L.) is t h e th i rd m o s t i m p o r t a n t g r a i n
l e g u m e c rop . I t i s w i d e l y g r o w n a n d c o n s u m e d in Sou th As ia a n d West Asia .
A l t h o u g h u s e d m a i n l y as a dhal (split pea ) in S o u t h As ia i t is of i nc reas ing
i m p o r t a n c e as a s w e e t or s a v o r y snack. As ch ickpea f lour i s fine a n d cooks
quickly, t he re i s m u c h scope for ready- to -ea t snacks u s i n g ch ickpea f lour e i the r
a lone o r i n c o m b i n a t i o n w i t h cereal . D e m a n d a n d pr ices for ch ickpea a re
genera l ly inc reas ing b u t f a rmer s face m a n y p r o b l e m s i n cu l t iva t ing ch i ckpea
successfully, a m o n g w h i c h the occur rence of d i seases i s v e r y i m p o r t a n t . Of t h e
v a r i o u s d i seases bo t ry t i s g r a y m o l d (Botrytis cinerea Pers. ex Fr.) (BGM) is
i m p o r t a n t i n Bang ladesh , N e p a l , a n d in the s u b m o n t a n e r eg ions o f Bihar a n d
U t t a r P r a d e s h in India . T h e d i sease b e c o m e s se r ious fo l lowing f requen t w i n t e r
r a ins t ha t resu l t i n excessive vege ta t ive g r o w t h a n d h i g h h u m i d i t y : these
c o n d i t i o n s favor its infection, ep idemic , a n d severity. Botryt is g r a y m o l d i s n e x t
to ascochy ta b l igh t (Ascochyta rabiei [Pass] Labor.) in o r d e r of w o r l d w i d e
i m p o r t a n c e of ch ickpea d iseases .
To a d d r e s s t he se r ious i m p a c t of BGM, scient is ts f rom na t i ona l ag r i cu l tu ra l
research s y s t e m s (NARS) of coun t r i e s w h e r e the d i sease i s i m p o r t a n t , a n d
ICRISAT f o r m e d a w o r k i n g g r o u p . T h e g r o u p act ivi t ies w e r e ini t ial ly
c o o r d i n a t e d f rom ICRISAT, w i t h scientis ts f rom N A R S , ICRISAT, a n d a d v a n c e d
resea rch ins t i tu tes b e i n g i n v o l v e d in joint activit ies.
In s e a r c h i n g for s o u r c e s o f r e s i s t ance m a n y access ions w e r e s c r e e n e d b o t h in
t h e field a t h o t - s p o t loca t ions a n d i n con t ro l l ed e n v i r o n m e n t c o n d i t i o n s . A t
I s h u r d i , B a n g l a d e s h , an exce l len t facility for s c r een ing by u s i n g a m i s t s p r a y -
i r r i ga t i on s y s t e m w a s c r ea t ed t h r o u g h c o o p e r a t i o n o f t h e n a t i o n a l p r o g r a m
w i t h t h e C a n a d i a n I n t e r n a t i o n a l D e v e l o p m e n t A g e n c y (CIDA) . L a r g e n u m b e r s
o f g e r m p l a s m a n d b r e e d i n g l ines h a v e b e e n s c r e e n e d effectively u n d e r art if icial
e p i p h y t o t i c c o n d i t i o n s . H i g h d e g r e e s o f r e s i s t ance c o u l d n o t b e iden t i f ied .
H o w e v e r , a g e n o t y p e w i t h a n o p e n c a n o p y a n d u p r i g h t p l a n t g r o w t h h a b i t ,
I C C L 87322, s h o w e d g o o d p e r f o r m a n c e i n e s c a p i n g o r t o l e r a t i n g t h e d i s e a s e .
A p a r t f rom t h e c u l t i v a t e d spec ies , s o u r c e s o f r e s i s t ance w e r e a l so s o u g h t f rom
a m o n g t h e w i l d re la t ives of Cicer species . At Pun jab A g r i c u l t u r a l Un ive r s i t y
(PAU), L u d h i a n a , Pun jab , Ind ia , 16 access ions b e l o n g i n g to four w i l d species ,
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n a m e l y C. judaicum, C. bijugum, C. pinnatifidum, a n d C. echinospermum w e r e
ident i f ied as h a v i n g a h i g h e r level of res i s tance to B G M a n d a lso a scochy ta
bl ight . S u b s e q u e n t effort wi l l be r e q u i r e d for t rans fe r r ing res i s tance to cu l t i va t ed
species .
M a n a g e m e n t o f t h e d i sease by e m p l o y i n g different o p t i o n s s u c h a s u s i n g
ava i lab le levels o f res is tance , cu l tu ra l , chemica l , a n d b io logica l a g e n t s w e r e
inves t iga t ed i n t h e w o r k i n g g r o u p coun t r i e s . Severa l o p t i o n s a p p e a r e d
e n c o u r a g i n g in on- s t a t ion tr ials . I n t eg ra t i ng these o p t i o n s in on - f a rm tr ia ls i s
b e i n g p l a n n e d , t o d e t e r m i n e t he ex ten t t o w h i c h i t i s feasible t o m a n a g e the
d i sease in f a r m e r s ' field s tud i e s .
2
Inaugural Address
M A Malek 1
D r s C Johansen , S D Singh, a n d S P a n d e from ICRISAT, Dr K B S ingh (FAO), Dr
D P S ingh , A s i a n Vegetable Research a n d D e v e l o p m e n t C e n t e r (AVRDC),
co l l eagues f rom Ind i a a n d N e p a l , a n d pa r t i c ipan t s f rom Bang ladesh , I am g l a d to
w e l c o m e y o u to th is ausp i c ious F o u r t h M e e t i n g o f t h e Botryt is G r a y M o l d o f
C h i c k p e a (BGM) W o r k i n g G r o u p for As ia b e i n g h e l d a t t h e B a n g l a d e s h
A g r i c u l t u r a l Research Ins t i tu te (BARI). U n d o u b t e d l y , y o u a re a w a r e tha t B G M i s
a h i g h p r io r i t y d i s ea se of ch ickpea in th is reg ion , c a u s i n g severe y ie ld r e d u c t i o n
of t h e c rop . T h e d i sease therefore w a r r a n t s i m m e d i a t e r e m e d i a l m e a s u r e s .
Scient is ts f rom ICRISAT a n d c o n c e r n e d N A R S h a v e f o r m e d a w o r k i n g g r o u p to
a d d r e s s th is p r o b l e m . I am h a p p y to m e n t i o n tha t t h e first m e e t i n g of the
w o r k i n g g r o u p w a s a l so h o s t e d b y Bang ladesh , i n M a r c h 1991. T h e m e e t i n g felt
t h e necess i ty o f n e t w o r k i n g the research to a d d r e s s the ch ickpea B G M p r o b l e m .
T h u s , t h e w o r k i n g g r o u p h a s b e e n func t ion ing for t h e las t s even years . T h e recen t
s t ee r ing c o m m i t t e e m e e t i n g of the c o u n t r y coo rd ina to r s o f C L A N h e l d in
I n d o n e s i a a p p o i n t e d Dr M A Bakr of BARI as t h e Technical C o o r d i n a t o r of t h e
Botryt is G r a y M o l d of Ch ickpea W o r k i n g G r o u p for Asia . T h e p r e s e n t act ivi t ies
a re b e i n g u n d e r t a k e n b y the n e w coordina tor . W e w o u l d like t o c o n g r a t u l a t e D r
Bakr for a s s u m i n g th is respons ib i l i ty a n d w i s h h i m wel l i n th is role . A t t h e th i rd
m e e t i n g o f t he w o r k i n g g r o u p h e l d a t Pan tnaga r , Ind ia , i t w a s d e c i d e d tha t the
nex t m e e t i n g s h o u l d be h e l d a t BARI, Bang ladesh . I am g lad to see t h a t the
m e e t i n g i s b e i n g o r g a n i z e d in a t imely a n d t h o r o u g h m a n n e r . I h o p e t h e m e e t i n g
wi l l d i scuss t he p r o g r e s s of the g r o u p activit ies a n d fo rmula t e fu ture p l a n s of
act ion. As t h e C o u n t r y C o o r d i n a t o r of C L A N , I a s su re y o u of full coope ra t i on
d u r i n g the m e e t i n g a n d a f t e rwards . I w i s h y o u e v e r y success for t h e m e e t i n g a n d
h o p e tha t t h e g r o u p wil l p roceed t o w a r d s ach iev ing its goal . O n c e aga in I 
w e l c o m e y o u , h o p e y o u h a v e a h a p p y a n d comfor tab le s t ay i n Bang ladesh , a n d
w i s h y o u a successful m e e t i n g of t he w o r k i n g g r o u p .
1. Bangladesh Agricultural Research Institute, Joydebpur, Gazipur 1701, Bangladesh.
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Objectives of the Meeting
M A Bakr1
Mr C h a i r m a n a n d pa r t i c ipan t s , I w e l c o m e all o f y o u to t h e F o u r t h M e e t i n g of t he
Botryt is G r a y M o l d (BGM) of C h i c k p e a W o r k i n g G r o u p for Asia . You a re qu i t e
a w a r e o f t h e g r a v e s i tua t ion B G M p o s e s to ch ickpea in th i s reg ion . The r e a r e
r e p o r t s t h a t t h e d i sease e v e n cause s 100% yie ld loss in Bang ladesh . S imi lar
ex ten t s o f d a m a g e h a v e b e e n r e p o r t e d f rom the Tal a reas of n o r t h e r n a n d n o r t h -
e a s t e r n Ind ia . C o n s i d e r a b l e y ie ld losses (~100%) w e r e r e p o r t e d f rom t h e Tarai
r eg ions of N e p a l . P reva lence of the d i sease h a s a lso b e e n r e p o r t e d f rom Pak i s t an
a n d M y a n m a r . T o a d d r e s s th is r eg iona l p r o b l e m the w o r k i n g g r o u p w a s fo rmed .
I c o n g r a t u l a t e o u r co l leagues f rom ICRISAT w h o w e r e i n s t r u m e n t a l in
o r g a n i z i n g the w o r k i n g g r o u p activi t ies initially. B y n o w the g r o u p h a s m a d e
cons ide rab le p rogres s . H o w e v e r , t he recent d o w n s i z i n g a n d r e s t ruc tu r ing o f t h e
ICRISAT p r o g r a m h a s m a d e i t necessa ry to n o m i n a t e a n o t h e r c o o r d i n a t o r for th i s
G r o u p . This i s t h e first t i m e tha t a coo rd ina to r of th is g r o u p is f rom N A R S . We
are p l e a s e d tha t , in th is case , a r ep resen ta t ive of N A R S h a s b e e n n o m i n a t e d as
coo rd ina to r ; myself. So, as coord ina tor , I feel i t is necessa ry to d i s cus s s eve ra l
p o i n t s for be t t e r coo rd ina t ion a n d s m o o t h r u n n i n g o f the g r o u p act ivi t ies . The
objectives of t he m e e t i n g are therefore:
• To c o m p i l e t he research activit ies d o n e u n d e r this w o r k i n g g r o u p o v e r t h e
p r e v i o u s t w o years .
• To m a k e an a s s e s s m e n t o f the p rog res s m a d e after t h e p r e v i o u s m e e t i n g a n d
t h e r e b y redef ine t h e r e c o m m e n d a t i o n s o f t he th i rd w o r k i n g g r o u p m e e t i n g .
• To e x c h a n g e v i e w s a n d ideas r e g a r d i n g research s t r a t egy for ach iev ing
c o n t i n u e d p rog re s s .
• To s t r e n g t h e n n e t w o r k i n g of research on B G M a n d accelerate w o r k i n g g r o u p
act ivi t ies .
• To ident i fy h u m a n a n d fiscal resources ava i lab le w i t h i n a n d o u t s i d e th is
g r o u p for c o n d u c t i n g p r io r i ty research.
• To sha re t he research activi t ies on B G M b e i n g d o n e in B a n g l a d e s h w i t h fel low
scient is ts f rom Ind ia , N e p a l , a n d ICRISAT.
• To m o r e c losely e x a m i n e t h e p r o b l e m of B G M of ch ickpea in f a r m e r s ' field
cond i t i ons .
• To ob t a in t he v i e w s of f a rmers r e g a r d i n g BGM of ch ickpea .
1. Bangladesh Agricultural Research Institute, Joydebpur, Gazipur 1701, Bangladesh.
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• To es tab l i sh an a g r e e d w o r k p l a n for t h e resea rch a g e n d a b a s e d on t h e
ava i lab le i n fo rma t ion a n d resources .
T h e g r o u p m e e t i n g wi l l a l so u n d e r t a k e a field t r ip to major ch ick-pea g r o w i n g
a reas in B a n g l a d e s h e.g. Fa r idpu r , Jessore , a n d I shu rd i . T h e p a r t i c i p a n t s wi l l
in te rac t w i t h ch i ckpea f a rmers , i n t e r v i e w t h e m , a n d d i s cus s the i r p e r c e p t i o n s o f
B G M of ch ickpea .
Addi t iona l ly , t he g r o u p wi l l o b s e r v e research act ivi t ies b e i n g c o n d u c t e d a t t h e
Reg iona l A g r i c u l t u r a l Research Sta t ion (RARS), Jessore , a n d Pu l se s Resea rch
C e n t e r (PRC), I s h u r d i . Finally, we wi l l a s s e m b l e for a w r a p - u p d i s cu s s io n on
de l ibe ra t ions o f t h e t h r ee d a y s w h e r e t h e w o r k p l a n wi l l b e ref ined.
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Status of Botrytis Gray M o l d of
Chickpea Research in Punjab, India
G S i n g h , Y R Sharma, and T S Bains 1
Abstract
Botryt is g r a y m o l d i s o n e of t h e m o s t i m p o r t a n t d i seases o f ch i ckpea in
n o r t h w e s t e r n Ind ia . D e v e l o p m e n t of res is tance i s an effective m e t h o d of
m a n a g i n g t h e d i sease . H o w e v e r , h i g h e r levels o f res is tance to B G M are n o t
ava i lab le in t h e cu l t iva ted Cicer species . Therefore , a t t e m p t s h a v e b e e n m a d e to
ident i fy res i s tance to B G M in w i l d species of Cicer. A l a rge n u m b e r of w i l d
species o f ch ickpea w e r e sc reened in g r e e n h o u s e cond i t i ons fo l lowing " g r o w t h
r o o m " a n d "cu t t w i g " m e t h o d s . Resis tance t o B G M h a s b e e n ident i f ied i n w i l d
species n a m e l y C. judaicum, C. bijugum a n d C. echinospermum. T h e s e species w e r e
u s e d in b r e e d i n g for res is tance to B G M a n d a la rge n u m b e r of p r o g e n i e s in
different gene ra t i ons a re avai lable for mul t i loca t iona l tes t ing. Addi t iona l ly ,
n e w l y d e v e l o p e d fungic ides w e r e a lso e v a l u a t e d to control BGM.
Introduct ion
Botryt is g r a y m o l d (BGM) of ch ickpea c a u s e d by Botrytis cinerea Pers. ex Fr. is a 
s e r ious d i sease in Ind ia a n d S o u t h A s i a n count r ies . Its first e p i d e m i c a l o n g w i t h
ascochy ta b l igh t (AB) w a s r eco rded in Ind ia in 1980-83. Since t h e n i t h a s b e e n
a p p e a r i n g eve ry y e a r i n va r iab le in tensi t ies d e p e n d i n g u p o n the e n v i r o n m e n t a l
cond i t ions . This p a p e r p r e s e n t s avai lable in fo rmat ion from s t u d i e s c o n d u c t e d
d u r i n g 1 9 9 4 / 9 5 to 1 9 9 6 / 9 7 a t t he Punjab Agr i cu l tu ra l Un ive r s i ty (PAU),
L u d h i a n a , on hos t -p l an t res is tance a n d m a n a g e m e n t o f t he d i sease .
Host-Plant Res is tance
Screening t echn iques . A g r o w t h r o o m screening t e c h n i q u e i s b e i n g u s e d a t the
In t e rna t iona l C r o p s Research Ins t i tu te for t he Semi -Ar id Tropics (ICRISAT) a n d
1. Department of Plant Breeding, Punjab Agricultural University (PAU), Ludhiana 141 004, Punjab,
India.
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P A U t o sc reen g e r m p l a s m a n d a d v a n c e d b r e e d i n g l ines . Similarly, t o sc reen
g e r m p l a s m a n d b r e e d i n g l ines in different s eg rega t ing g e n e r a t i o n s , a field
sc reen ing t e c h n i q u e i s i n u s e a t G o v i n d Ballab P a n t Un ive r s i t y o f A g r i c u l t u r e a n d
Techno logy (GBPUA&T) , Pan tnaga r , a n d t h e Reg iona l A g r i c u l t u r a l Resea rch
Sta t ion , (RARS), I s h u r d i , Bang ladesh . H i g h levels o f res is tance to B G M a re n o t
ava i l ab le in cu l t i va t ed ch i ckpea var ie t ies (Cicer arietinum L.), h o w e v e r , t h e y a r e
ava i l ab le in s o m e w i l d Cicer species . Therefore , a cu t t w i g m e t h o d h a s b e e n
d e v e l o p e d a t P A U , pa r t i cu l a r ly for w i d e h y b r i d i z a t i o n p r o g r a m s . Th i s t e c h n i q u e
p r o v e d to be re l iable a n d efficient for sc reen ing b r e e d i n g m a t e r i a l s d e r i v e d f rom
s u c h p r o g r a m s , pa r t i cu l a r ly f rom b a c k cross ing.
T h e cu t t w i g t e c h n i q u e cons is ts o f cu t t i ng 10-15 cm l o n g t e n d e r t e r m i n a l
s h o o t s o f ch i ckpea p l a n t s w i t h a s h a r p r a z o r o r b l a d e in t he e v e n i n g . T h e l o w e r
p o r t i o n of t w i g is w r a p p e d w i t h a co t ton p l u g a n d t rans fe r red to a tes t t u b e (15 x 
100 m m ) c o n t a i n i n g fresh water . T h e test t u b e s con t a in ing t w i g s a re p l a c e d in a 
tes t t u b e s t a n d a n d i nocu l a t ed by s p r a y i n g a s p o r e s u s p e n s i o n w i t h 50 000 spo re s
mL -1 of 10-day-old cu l t u r e of B. cinerea. Twigs of ch ickpea va r i e ty G 543 are u s e d
as suscep t ib le cont ro ls . T h e inocu la t ed t w i g s a re i m m e d i a t e l y c o v e r e d w i t h m o i s t
p o l y t h e n e c h a m b e r s s u p p o r t e d by i ron f rames (46 cm x 46 cm) to p r o v i d e a leaf
w e t n e s s p e r i o d of 144 h. D u r i n g th is pe r iod , a da i ly 8 h l igh t a n d 16 h d a r k
p e r i o d i s p r o v i d e d . T h e d i sease s y m p t o m s s tar t a p p e a r i n g 24 h after inocu la t ion .
C o m p l e t e m o r t a l i t y occur s in suscep t ib le l ines a n d t h e cont ro l after 6 d a y s of
inocu la t ion . T h e d i sease obse rva t i ons a re r e c o r d e d after 6 d a y s of i nocu la t ion on
a 1-9 p o i n t r a t i n g scale, w h e r e 1 = no d i sease a n d 9 = > 7 5 % p l a n t s k i l led by B G M
infect ion. T h e resu l t s o f th is s c reen ing t e c h n i q u e a re c o m p a r a b l e w i t h t h o s e o f t h e
g r o w t h r o o m sc reen ing t echn ique .
W i d e Hybr id iza t ion
As a h i g h e r level of res i s tance to B G M in cu l t iva ted var ie t ies a n d g e r m p l a s m of
ch i ckpea i s n o t ava i lab le , P A U scient is ts h a v e b e e n sea rch ing for res i s tance in
w i l d Cicer spec ies . Cicer judaicum 182 a n d C. pinnatifidum 188 h a d h i g h e r levels
of res i s tance to B G M t h a n cu l t iva ted ch ickpea d u r i n g t h e e p i d e m i c y e a r s o f
1980-82 (Singh et al . 1982). Later, 16 access ions of e igh t w i l d Cicer spec ies w e r e
sc reened for resis tance to BGM in a g r o w t h room. Accessions of Cicer judaicum, 
C. bijugum, a n d C. echinospermum s h o w e d cons iderab le resis tance to BGM.
Incidentally, all of these l ines also h a d h i g h e r degrees of resis tance to AB (Table 1).
A t P A U a n d I C A R D A crosses w e r e m a d e w i t h s o m e o f t hese w i l d Cicer 
spec ies , s u c h as C. pinnatifidum, C. judaicum, a n d C. bijugum. T h e b r e e d i n g
m a t e r i a l s d e r i v e d f rom these crosses a re in v a r i o u s s t ages o f t e s t i ng f rom F2 to
F5 , B C 1 , BC2, a n d BC3. C h i c k p e a l ines GL 92162, GL 92165, a n d G L K 96239 a r e
b e i n g t e s t ed in y ie ld t r ia ls . Severa l l ines a r e in p r e l i m i n a r y t r ia ls a t P A U . A list of
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Table 1 . React ion of w i l d Cicer spec i e s to botryt is gray m o l d (BGM) a n d
ascochyta b l igh t (AB), in a g r e e n h o u s e screening 1 at PAU, Ludhiana, Punjab ,
India, 1992-1997 seasons .
Wild Cicer s pec i e s / acce s s ions
Cicer judaicum 182




C. pinnatifidum ILWC 9 / S - l
C. b i jugum ILWC 7 / S - l
C. echinospermum ILWC 3 5 / S - l
C. echinospermum ILWC 39
Source
ICRISAT




I C A R D A
I C A R D A
I C A R D A
I C A R D A
Disease ra t ing 2




















2. Botrytis gray mold and ascochyta blight were scored on 1-9 rating scale, where 1= no
disease and 9 = > 75% plants killed.
o t h e r ch ickpea l ines d e r i v e d from the w i d e h y b r i d i z a t i o n a n d the i r res i s tan t
p a r e n t s i s g iven in Table 2 . A tota l of 837 p r o g e n i e s w e r e d e r i v e d f rom t h e w i d e
h y b r i d i z a t i o n crosses of BG 256 x C. judaicum 182 (329), BG 256 x C.
echinospermum 204 (110), L 550 x C. pinnatifidum 188 (157), BG 256 x C.
pinnatifidum 188 (42), a n d GLK 88012 x C. pinnatifidum 188 (199). T h e s e p r o g e n i e s
w e r e fur ther t es ted for B G M a n d AB.
Intraspecific Hybr id iza t ion
F r o m 1980 to 1997 a to ta l of 10 506 ch ickpea g e r m p l a s m a n d a d v a n c e d b r e e d i n g
l ines w e r e sc reened in t he g r o w t h r o o m for res is tance to BGM. D u r i n g th is
p e r i o d , seve ra l l ines h a v i n g a B G M ra t i ng r a n g i n g from 3.0 to 5.0 w e r e ident i f ied
a n d ex tens ive ly u s e d i n t h e b r e e d i n g p r o g r a m . A d v a n c e d b r e e d i n g l ines w e r e
tes ted for res i s tance to B G M a t PAU, w h e r e a s b r e e d i n g m a t e r i a l i n v a r i o u s
s e g r e g a t i n g g e n e r a t i o n s w a s sc reened u n d e r field cond i t i ons a t GBPUA&T,
P a n t n a g a r , a n d RARS, I shu rd i , in B a n g l a d e s h (Bakr e t al . 1997).
D u r i n g 1 9 9 4 / 9 5 a n d 1996 /97 , 1715 g e r m p l a s m a n d a d v a n c e d b r e e d i n g l ines
f rom b r e e d i n g t r ia ls s u c h as SS Trial (SST), A d v a n c e d Yield Trial (AYT), a n d Fie ld
Yield Trial (FYT) w e r e t es ted for res is tance to B G M u n d e r con t ro l l ed c o n d i t i o n s
i n t h e g r o w t h r o o m a t PAU. Similarly, o t h e r research cen te r s i n I n d i a i n c l u d i n g
G B P U A & T a n d ICRISAT h a v e a l so t es ted ch ickpea l ines for res i s tance t o B G M
(Rath i a n d Tr ipa th i 1993). Of t h e 1715 l ines sc reened , 16 l ines w e r e f o u n d to be
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Table 2 . Botrytis gray m o l d (BGM) scores o f ch ickpea access ions ( i n c l u d i n g
w i l d Cicer spp) a n d l i n e s der ived through w i d e hydr id izat ion a n d intraspecif ic
crosses at PAU, Ludhiana, 1980-83 seasons 1 .


























E n t r y B G M r a t i n g














1. Under field conditions in epidemic years 1980-83.
2. BGM was scored on 1-9 scale, where 1= no disease, and 9 = > 75% plants killed.
res i s t an t (4-4.5 ra t ing) , w h i l e 22 l ines w e r e ident i f ied as m o d e r a t e l y res i s tan t (~5
ra t i ng ) to B G M (Table 3). In B a n g l a d e s h ICCX 860732-BP-BH-BH-1H-BH h a d a 
B G M r a t i n g of 4.0 a n d ICCX 860444-BP-5PN-BPN-2H-BH a r a t i ng of 5.0 (Bakr et
al . 1997).
Enhancement of BGM Resistance
F r o m 1980-81 o n w a r d s th i s cen t e r h a s b e e n t r y i n g t o ident i fy sou rce s o f
res i s t ance to B G M w h i c h inva r i ab ly h a d a r a t i n g o f 5.0 a n d t h e n t r i ed to
i n c o r p o r a t e th i s res i s tance t h r o u g h b r e e d i n g m e t h o d s . S o m e o f t h e b r e e d i n g l ines
t e s t ed o v e r t w o o r t h r ee y e a r s t h a t s h o w e d a B G M r a t i n g b e t w e e n 3.0 a n d 5.0 a r e
1 0
Table 3 . Rat ing scores of the l ines mos t resistant to B G M from 1715 ch ickpea
l i n e s tested in a growth room at PAU, Ludhiana, dur ing 1994-97.




C h i c k p e a l ines
GL 90178, GL 92162, GL 92165, FG 575,





GL 84041, GL 90236, GL 90270, GL 94022,
GL 94046,GL 94087, GL 94088, GL 94098,
GLK 96239, FG 559, FG 579, FG 580, FG 581 ,
FG 596, FG 601 , FG 729, SAKI 93-130,
P G K 502, ICCX 800837, ICCX 860418-BP-BH-
5 H - B H , ICCX 860444-BP-5PN-BPN-2H-BH,
ICCX 860510-BP-2H-BP, ICCX 880354-BU-BP-
51H-BP-BH, ICCX 880355-BH-BP-5H-BH
1. BGM score on 1-9 rating, when 1 = no disease and 9 = > 75% plants killed.
Table 4 . Chickpea l ines s h o w i n g cons i s tency to B G M reaction over t w o to three
years of test ing.
























































1. All these lines were also resistant to AB.
2. BGM rating of 1-9 scale, where 1 = no disease, and 9 = > 75% plants killed.
1 1
g i v e n in Table 4 . This t r e n d w a s m o r e clear ly reflected in an ear l ier
c o m m u n i c a t i o n of S ingh e t al . (1997) in w h i c h t h e y r e p o r t e d five l ines i.e., P G L
700, GL 90159, GL 91040, K P G 70, a n d BG 439 scored 3.0 a n d a n o t h e r 13 l ines
r a t e d 4.0. T h e s e l ines n e e d t o be tes ted a t severa l loca t ions a n d aga ins t v a r i o u s
races o r p a t h o t y p e s in o r d e r to conf i rm the i r s tabi l i ty for res i s tance to BGM.
Chemical Control
To cont ro l foliar infect ion of BGM, six fungic ides , Bavist in® ( c a r b e n d a z i m ) ,
Ba lye ton ® ( t r i ad imefon) , Belltone® , Captaf® , D i t h a n e M-45 ® (ma nc ozeb ) , a n d
K a v a c h ® (ch lorotha loni l ) w e r e t e s t ed d u r i n g 1994 /95 . F o u r n e w fungic ides ,
Baycor ® (b i tectans) , Celest® , Ch lo ro tha lon i l 40SC, a n d C y p e r c o n a z o l e 50SC w e r e
a l so e v a l u a t e d in 1995 /96 . Al l these fungic ides w e r e tes ted aga in d u r i n g t h e
1 9 9 7 / 9 8 p o s t r a i n y season . These s t ud i e s i nd i ca t ed tha t all t h e fungic ides w e r e
v e r y effective in con t ro l l ing t he foliar infection (Table 5).
Table 5. Comparat ive eff icacy of fung ic ides to control foliar infect ion of B G M ,
in t w o years of eva luat ion , a t PAU, Ludhiana, India.
F u n g i c i d e / y e a r
Year 1994/95
Bavis t in ®
Bayle ton ®
Bel l tone ®
C a p t a f ®
D i t h a n e M - 4 5 ®
K a v a c h ®
C o n t r o l




Chlo ro tha lon i l 40SC
C y p e r c o n a z o l e 50SC
K a v a c h ®
C a p t a f ®
Control
L S D a t 5 %
































1. BGM score on 1-9 rating scale, where 1 = no disease, and 9 = > 75% plants killed.
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In a p r e v i o u s s t u d y S i n g h a n d B h a n (1986) r e p o r t e d t h a t t h e t r e a t m e n t o f
s e e d w i t h a n y o f t h e fung ic ides , Bavis t in ® + T h i r a m ® (1:1), D i t h a n e M-45 ® ,
Bavis t in ® 3g, t h i a b e n d a z o l e 2g, Ron i l an ® (v inclozin) a n d R o v r a l ® ( i p r o d i o n e ) 4g
kg - 1 of s eed , a l m o s t e l i m i n a t e d t h e s e e d b o r n e infect ion. A p p l i c a t i o n of D i t h a n e
M - 4 5 ® 860 g, t h i a b e n d a z o l e 495 g, Bay tan ® ( t r i ad imeno l ) 495 g, Bay le ton ® 495 g 
a n d T h i r a m ® 860 g ha - 1 in 100 L of w a t e r i m m e d i a t e l y after r a in d u r i n g c r o p
g r o w t h , p a r t i c u l a r l y d u r i n g F e b r u a r y - M a r c h , a l m o s t c o m p l e t e l y con t ro l l ed
t h e foliar infect ion (S ingh e t al . 1997). Bavis t in ® a n d Ron i l an ® w e r e f o u n d v e r y
effective for t h e con t ro l of foliar infect ion a t P a n t n a g a r (Rath i a n d Tr ipa th i
1993).
C o n c l u s i o n
H i g h e r levels of res is tance to BGM w e r e ident i f ied in w i l d Cicer species a n d
ut i l i zed in the genet ic e n h a n c e m e n t to BGM fol lowing the backcross m e t h o d of
b r e e d i n g . T h e b r e e d i n g l ines d e r i v e d from the crosses i nvo lv ing w i l d spec ies of
Cicer a re in v a r i o u s s tages of eva lua t i on a n d s o m e of t h e m h a v e b e e n f o u n d
res i s tan t to AB d i sease of ch ickpea also. For effective u s e of w i l d spec ies
conce r t ed efforts a n d coope ra t ion a re n e e d e d a m o n g the B G M w o r k i n g g r o u p
coun t r i e s a n d ICRISAT especia l ly for tes t ing of interspecific de r iva t ives across
different e n v i r o n m e n t s .
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Steps Towards Management of
Botrytis Gray Mold of Chickpea in Bangladesh
M A Bakr1, M L Rahman 1 , M S Hossain 1 , and A U A h m e d 2
Abstract
T h e sea rch for h o s t - p l a n t res is tance to BGM, a n d its e v a l u a t i o n b o t h in cont ro l led
a n d field cond i t i ons w e r e con t i nued . T o dev i se a n i n t eg ra t ed m a n a g e m e n t p a c k -
a g e t o m i n i m i z e the losses c a u s e d by BGM, e x p e r i m e n t s i n c l u d i n g a g r o n o m i c
prac t ices , h o s t - p l a n t res is tance, a n d jud i c ious u s e o f fungic ides w e r e c o n d u c t e d .
A ch ickpea l ine w i t h an erect g r o w t h habi t , ICCL 87322, w h i c h w a s f o u n d resist-
a n t t o BGM, w a s e v a l u a t e d mul t i loca t iona l ly a t major ch ickpea g r o w i n g a reas i n
Bang ladesh .
Introduct ion
Botryt is g r a y m o l d (BGM) is o n e of t h e m o s t i m p o r t a n t d i seases of ch ickpea
(Cicer arietinum L.) in Bang ladesh . The d i sease is a lso se r ious in p a r t s of I n d i a a n d
N e p a l . Research i s car r ied o u t u n d e r the u m b r e l l a o f the Botryt is G r a y M o l d
(BGM) of C h i c k p e a W o r k i n g G r o u p for Asia . This p a p e r r e p o r t s t h e resu l t s of re-
search c o n d u c t e d d u r i n g t w o consecu t ive seasons , 1995 /96 a n d 1996 /97 .
Search for Resistant Sources
Field sc reen ing of ch ickpea g e n o t y p e s u n d e r field cond i t i ons for res i s tance to
B G M w a s in i t ia ted i n t he 1 9 9 0 / 9 1 c r o p p i n g season a t t he B a n g l a d e s h A g r i c u l -
t u r a l Research Ins t i tu te (BARI), I shurd i . Later, efforts w e r e e x t e n d e d to t h e Re-
g iona l Agr i cu l t u r a l Research Stat ion (RARS), Jessore, w h e r e d i sease p r e s s u r e w a s
m o r e severe . Mis t i r r iga t ion facilities w e r e d e v e l o p e d a t I s h u r d i to p r o v i d e a con -
gen ia l e n v i r o n m e n t for d i sease d e v e l o p m e n t a n d effective sc reen ing . Since t h e
1 9 9 3 / 9 4 c r o p p i n g season th is s y s t e m h a s b e e n u s e d effectively in an a r e a o f 0.4
h a . T h e obse rva t i on n u r s e r y for B G M sent f rom ICRISAT w a s a l so s o w n a t
I s h u r d i u n d e r t he m i s t i r r iga t ion sys t em. The re w e r e 30 en t r i e s i n th is nurse ry .
1. Pulses Research Station, Joydebpur, Gazipur 1701, Bangladesh.
2. Pulses Research Center, Ishurdi, Pabna, Bangladesh.
Bakr, M.A., Rahman, M.L, Hossain, M.S., and Ahmed, A.U. 1996. Steps towards management of
botrytis gray mold of chickpea in Bangladesh. Pages 15-18 in Recent advances in research and
management of botrytis gray mold of chickpea: summary proceedings of the Fourth Working Group
Meeting to Discuss Collaborative Research on Botrytis Gray Mold of Chickpea, 23-26 Feb 1998, BARI,
Joydebpur, Gazipur 1701, Bangladesh (Pande, S., Bakr, M. A., and Johansen, C., eds.). Patancheru 502
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E a c h e n t r y w a s s o w n in a s ing le r o w p l o t of 5 m l e n g t h w i t h r o w - t o - r o w d i s t ance
of 40 cm. T h e t r ia l h a d th ree repl ica t ions . T h e suscep t ib le con t ro l ( ICC 4954) w a s
p l a n t e d after e v e r y tes t e n t r y row. Mis t i r r iga t ion w a s a p p l i e d four t i m e s a day,
for t w e n t y m i n u t e s e a c h t i m e a t t w o h o u r l y in te rva ls . T h e m i s t i r r iga t ion s y s t e m
w a s s t a r t ed a t 5 0 % of f lower ing o f the c rop a n d c o n t i n u e d un t i l i t n e a r e d m a t u -
rity. T h e d i s ea se w a s scored a t 10-day in te rva l s u s i n g a 1-9 r a t i ng scale, w h e r e
1 = no d i s ea se a n d no mor t a l i t y a n d 9 = > 7 5 % p l a n t s ki l led. T h e p e r f o r m a n c e of
t h e en t r i e s w a s d e c i d e d o v e r t h e m e a n o f th ree repl ica t ions .
N i n e en t r i e s w e r e se lec ted a s to le ran t t o BGM, sco r ing 5 -6 on t h e 1-9 scale b u t
n o n e w a s f o u n d to be res i s tan t ( 4 o r less).
An o b s e r v a t i o n n u r s e r y w a s a lso s o w n a t I s h u r d i cons i s t ing o f 25 en t r ies . Th i s
n u r s e r y w a s e v a l u a t e d for B G M res is tance u n d e r t h e m i s t i r r iga t ion sys t em. T h e
B G M score r a n g e d b e t w e e n 5 a n d 7 a n d m o s t o f the en t r i es w e r e suscep t ib le to
BGM.
B G M M a n a g e m e n t b y Plant Resistance, and A g r o n o m i c and
Chemica l Approaches
Different o p t i o n s w e r e t r ied for t he m a n a g e m e n t o f BGM. O n e w a s to space t h e
ch ickpea p l a n t s a n d r e d u c e the favorable mic roc l imate for B G M d e v e l o p m e n t .
T h e fo l lowing t r e a t m e n t c o m b i n a t i o n s i n t eg ra t ed different c o m p o n e n t s ( spac ing ,
i n t e r c r o p p i n g , h o s t - p l a n t res is tance , a n d jud ic ious u s e of fungic ide) for B G M
m a n a g e m e n t : (1) spac ing : 30x10 cm vs . 60:40:60 cm p a i r e d row, (2) i n t e rc ropp ing :
sole v s . i n t e r c r o p p e d w i t h l inseed , (3) hos t -p l an t res is tance: g e n o t y p e ICCL 87322
vs . P a n t G 114 a n d , (4) s p r a y i n g fungic ide vs . no s p r a y i n g of fungic ide .
T h e p l a n t s p a c i n g o f 60:40:60 cm in p a i r e d r o w s p r o d u c e d a h i g h e r y ie ld a n d
s h o w e d l o w e r d i sease inc idence t h a n 30x10 c m conven t iona l spac ing . C h i c k p e a
g e n o t y p e I C C L 87322, w h e n i n t e r c r o p p e d w i t h l inseed , p r o d u c e d a h i g h e r y ie ld
t h a n t h a t i n so l e - c ropped cond i t ions . Be tween the t w o var ie t ies e v a l u a t e d , ICCL
87322 w a s s u p e r i o r a n d h a d less seve re d i sease a n d h i g h e r g r a i n y ie ld t h a n P a n t
G 114. S p r a y i n g w i t h Bavist in® l o w e r e d B G M disease sever i ty apprec iab ly , c o m -
p a r e d w i t h n o s p r a y i n g . These s t u d i e s c o n c l u d e d tha t the d i sease c a n b e m a n -
a g e d b y t h e a d o p t i o n o f t he se a p p r o a c h e s i n d i v i d u a l l y t o s o m e ex t en t a n d i n
c o m b i n a t i o n w i t h a g rea te r d e g r e e of efficacy. These on-s ta t ion s t u d i e s s u g g e s t
t h a t i n t eg ra t i ng w i d e r s p a c i n g (60:40:60 cm) w i t h g e n o t y p e ICCL 87322 as a 
so lec rop or i n t e r c r o p p e d , a n d a m i n i m a l s p r a y of fungic ide (once or twice) c a n be
p rac t i s ed for t h e i n t eg ra t ed m a n a g e m e n t of B G M of ch ickpea (Table 1).
S imi la r s t u d i e s w e r e a l so c o n d u c t e d a t J o y d e b p u r w h e r e f a r m e r s ' p rac t i ces
w e r e c o m p a r e d w i t h t h e i m p r o v e d prac t ices . T h e i m p r o v e d prac t ices i n c l u d e d
s p r a y i n g o f fungic ide (Bavistin®) t w o t imes a t an in te rva l o f 14 d a y s a n d s o w i n g
of a to l e ran t g e n o t y p e , ICCL 87322, a t t h e u s u a l t i m e (10-25 N o v ) in n o r m a l s p a c -
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T a b l e 1 . C o m p a r i s o n o f i m p r o v e d p rac t i ces w i t h f a r m e r s ' p r ac t i c e s i n d i s e a s e
m a n a g e m e n t o f b o t r y t i s g r a y m o l d .
T rea tmen t s
N o r m a l d a t e o f s o w i n g of suscept ib le g e n o t y p e P a n t
G 114 or N a b i n w i t h f a r m e r s ' spac ing 30 x 10 cm
Tolerant geno type (ICCL 87322) in spacing 60:40:60 cm
Tolerant g e n o t y p e w i t h s p r a y of Bavist in®
Tolerant g e n o t y p e w i t h l inseed i n t e r c ropp ing
Late s o w n (15 d a y s la ter t h a n n o r m a l ) suscept ib le
g e n o t y p e (Pan t G 114 or N a b i n ) i n t e r c r o p p e d w i t h
l inseed
Suscept ib le g e n o t y p e sole c r o p late s o w n by









Seed y ie ld







1. Where 1 = no disease; 9 = > 75% diseased or dead.
2. Within columns, numbers followed by the same letter are not significantly different at P = 0.05.
i n g (40x10 cm) , w h i l e the f a rmer s ' pract ices w e r e no s p r a y i n g o f fungic ide , s o w -
i n g 1 5 d a y s la ter t h a n the n o r m a l d a t e , a n d u s i n g suscep t ib le g e n o t y p e , N a b i n , a t
a w i d e r s p a c i n g (40 x 20 cm) .
T h e to le ran t g e n o t y p e ICCL 87322, w i t h n o r m a l spac ing , p r o d u c e d the h i g h -
es t y ie ld . A l so t he g ra in y ie ld of t he s a m e cu l t ivar d i d n o t differ s ignif icant ly
w h e n p ro t ec t ed w i t h fungic ide . But i n the l a t e - sown tr ial t he to le ran t g e n o t y p e
c r o p p r o d u c e d significantly l o w e r y ie lds t h a n w h e n s o w n a t a n o r m a l t ime . In
t h e n o r m a l s o w i n g ch ickpea var ie ty N a b i n p r o d u c e d g ra in y i e lds s imi la r t o
y ie lds of t h e l a t e - sown to le ran t g e n o t y p e .
T h e to le ran t cu l t ivar w h e n s o w n a t t he n o r m a l t i m e w a s leas t infected w i t h
BGM. M a x i m u m d i sease sever i t ies w e r e r eco rded i n t he l a t e - sown N a b i n va r i e ty
w h e n i n t e r c r o p p e d w i t h l inseed.
Multilocational Demonstrations of BGM Resistance in Chickpea
C h i c k p e a l ine ICCL 87322 w a s selected as a g e n o t y p e to le ran t to BGM. Th is
g e n o t y p e h a s cha rac te r s s u c h a s a n o p e n c a n o p y w i t h a n u p r i g h t b r a n c h i n g h a b i t
a n d res i s tance to so i lborne d i seases (wil t a n d collar rot) . I t w a s , therefore ,
d e c i d e d to tes t i ts sui tabi l i ty a t v a r i o u s locat ions s u c h a s Jessore , J o y d e b p u r , a n d
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Table 2 . Performance of se lected chickpea entries scored for botryt is gray m o l d










G r a i n
yie ld




Disease G r a i n
score y ie ld
(1-9) (kg h a 1 )
3.0 987
9.0 513
J o y d e b p u r
Disease G r a i n
score y ie ld
(1-9) (kg h a 1 )
3.0 1375
7.0 650
1. On a scale where 1 = no disease; 9 = > 75% diseased or dead.
I s h u r d i . T h e resu l t s g iven in Table 2 s h o w tha t ICCL 87332 h a s t he po t en t i a l to
to le ra te B G M infect ion a n d d e v e l o p m e n t a n d is a su i tab le c a n d i d a t e to be in-
c l u d e d in t h e on - f a rm e v a l u a t i o n o f B G M m a n a g e m e n t op t ions .
S e e d to Plant Transmiss ion o f B G M
This a spec t o f B G M et io logy w a s t h o r o u g h l y d i s cus sed i n the t h i r d B G M w o r k -
i n g g r o u p m e e t i n g h e l d a t Pan tnaga r , Ind ia . Accordingly , a s t u d y w a s in i t ia ted a t
J o y d e b p u r t o d e t e r m i n e w h e t h e r t h e s e e d b o r n e i n o c u l u m o f B G M i s ca r r i ed o v e r
a n d t r a n s m i t t e d to ini t ia te infection o f t he c rop in t h e n e x t gene ra t ion . Seed s a m -
p l e s o f ch i ckpea w e r e col lected f rom I s hu rd i a n d Jessore w h e r e t h e c rop w a s se -
ve re ly infected w i t h B G M a n d s a m p l e s a n a l y s e d for infection. A s u b s a m p l e of
t h e s e e d s w a s s o w n in s ter i l ized soil i n e a r t h e n p o t s o f 20 cm t o p d iamete r . T h e r e
w a s no infect ion o f B G M in seed l ings o r on o lde r p l a n t s u p t o p l a n t ma tu r i ty .
C o n c l u s i o n
Botryt is g r a y m o l d o f ch ickpea i s s t rong ly in f luenced by t h e e n v i r o n m e n t . Ch ick -
p e a cu l t iva r s w i t h h i g h levels o f res is tance to B G M are n o t avai lable . T h e field
tr ia ls c o n d u c t e d i n B a n g l a d e s h ind ica ted tha t B G M in ch ickpea c a n be m a n a g e d
effectively by s o w i n g an erect , tall, a n d m o d e r a t e l y res is tant g e n o t y p e (ICCL
87322) a t w i d e s p a c i n g w i t h n e e d - b a s e d m i n i m u m u s e o f fungic ide . A t p r e s e n t
the se c o m p o n e n t s , a l o n g w i t h m a n i p u l a t i o n o f s o w i n g d a t e s , a re b e i n g d e v e l -
o p e d i n t o a m a n a g e m e n t s t r a t egy for t ransfer to fa rmers .
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Progress of Research on Botrytis Gray M o l d of
Chickpea in Nepa l , 1995-97
P C P Chaurasia1
Abstract
T w e n t y - o n e ch ickpea l ines w e r e sc reened i n t he BGM n u r s e r y a t R a m p u r a n d
n e w l y es tab l i shed n u r s e r y a t Tarahara d u r i n g the 1 9 9 6 / 9 7 season . D i sease
p r e s s u r e w a s equa l ly h i g h a t b o t h t he locat ions a n d m o s t o f t h e l ines w e r e
suscep t ib le to B G M except ch ickpea l ine ICCX 840508-33. This l ine w a s
m o d e r a t e l y res i s tan t to B G M at b o t h these locat ions . A l so a b iocon t ro l a g e n t
(Trichoderma viride) w a s c o m p a r e d w i t h fungic ide (Ronilan®) to con t ro l BGM.
These s t ud i e s ind ica ted tha t th ree s p r a y s w i t h t he b iocont ro l a g e n t w e r e m o s t
effective in r e d u c i n g the d isease .
Introduct ion
Botryt is g r a y m o l d (BGM), c a u s e d by Botrytis cinerea Pers. ex Fr., is o n e of t h e m o s t
i m p o r t a n t fungal d i seases of ch ickpea . In N e p a l i t occurs t h r o u g h o u t t h e
ch ickpea g r o w i n g areas . H o w e v e r , its e p i d e m i c s are m o r e f requent ly e x p e r i e n c e d
in t he cen t ra l a n d eas t e rn Tarai, w h e r e e n v i r o n m e n t a l cond i t i ons are m o r e
favorab le for d i sease d e v e l o p m e n t in c o m p a r i s o n w i t h t hose in o t h e r p a r t s o f t he
Tarai. Different aspec t s o f d i sease m a n a g e m e n t h a v e b e e n w o r k e d o u t in
co l labora t ion w i t h ICRISAT since t he e s t ab l i shmen t of t he N a t i o n a l G r a i n
L e g u m e s Research P r o g r a m (GLRP) a t R a m p u r , C h i t w a n . W o r k d o n e o n the
m a n a g e m e n t of B G M of ch ickpea in N e p a l for t he last t w o yea r s i s s u m m a r i z e d .
Screening of Breeding Materials and Other G e n o t y p e s
A B G M obse rva t ion n u r s e r y i n c l u d i n g 30 l ines w a s sc reened a t GLRP, R a m p u r ,
C h i t w a n , a n d the Regiona l Agr i cu l tu ra l Research Sta t ion (RARS), Ta raha ra ,
d u r i n g t h e 1 9 9 6 / 9 7 c r o p p i n g season. Test en t r ies w e r e p l a n t e d in 5 m r o w s , w i t h
a r o w of a suscep t ib le cont ro l e n t r y (ICC 4954) after e v e r y t w o test en t r i es . T h e
1. Regional Agricultural Research Station, Tarahara, Nepal.
Chaurasia, P.C.P. 1998. Progress of research on botrytis gray mold of chickpea in Nepal, 1995-97.
Pages 19-21 in Recent advances in research and management of botrytis gray mold of chickpea:
summary proceedings of the Fourth Working Group Meeting to Discuss Collaborative Research on
Botrytis Gray Mold of Chickpea, 23-26 Feb 1998, BARI, Joydebpur, Gazipur 1701, Bangladesh (Pande,
S., Bakr, M.A., and Johansen, C., eds.). Patancheru 502 324, Andhra Pradesh, India: International
Crops Research Institute for the Semi-Arid Tropics.
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entries were sown in two replications. The disease severity was rated on 1-9
rating scale. During 1996/97, the natural occurrence of the disease was very low.
Therefore, the screening was repeated during the 1997/98 crop season and
results are awaited. Additionally, a set of 20 lines was sown at Parwanipur and
Tarahara during the 1995/96 season. Disease pressure was greater at Tarahara
than at Parwanipur (Table 1). Most of the entries at Tarahara scored between
7 and 9 except the entry ICCX 840508-33 which scored 5 at both locations.
Table 1 . React ions of ch ickpea g e n o t y p e s to botrytis gray m o l d at Parwanipur
a n d Tarahara, N e p a l , in the 1995/96 season .









I C C L 83103
ICCL 83105
I C C L 87322
I C C V 88510
ICCV 92501
I C C V 93928
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1. Disease score on 1-9 rating scale, where 1 = no disease and plant mortality and 9 = > 75% plants
diseased or dead.
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Biological and Chemical Control Approaches
A set of fungic ides w a s e v a l u a t e d a long w i t h biological cont ro l a g e n t s to be
i n c l u d e d in t h e i n t eg ra t ed m a n a g e m e n t of BGM. A col labora t ive s t u d y i n v o l v i n g
ICRISAT w a s c o n d u c t e d a t GLRP, R a m p u r , d u r i n g 1995 /96 a n d a t RARS,
Tarahara , d u r i n g 1 9 9 6 / 9 7 u s i n g ch ickpea cul t ivar Sita. T h e s t u d y h a d six
t r ea tmen t s : (1) t h r ee s p r a y s of Trichoderma viride (107 - 1010 spores mL - 1) , (2) t w o
s p r a y s of T. v i r ide , (3) th ree s p r a y s of Roni lar i® or Bavistin® , (4) t w o s p r a y s of
Roni lan® , (5) t h r ee s p r a y s of T. viride + Ronilan® , a n d (6) con t ro l (wa te r sp ray ) .
N o signif icant differences w e r e o b s e r v e d a m o n g the different t r e a t m e n t
c o m b i n a t i o n s . H o w e v e r , th ree s p r a y s o f Roni lan ® g a v e the bes t resu l t s in
r e d u c i n g the d i sease sever i ty (as m e a s u r e d b y the a rea u n d e r d i sease p r o g r e s s
cu rve : A U D P C ) fo l lowed by the th ree s p r a y s of T . viride a n d Ron i l an ® (Table 2).
Table 2. Effect of T. viride and Roni lan ® on f lower drop, area u n d e r d i sease
progress curve (AUDPC) , and grain y i e l d of chickpea.
Trea tmen t
C o n t r o l
R a m p u r , C h i t w a n 1996
Flower
d r o p
(%)
17.6
T w o s p r a y s of T. viride (107-1010 18.3
s p o r e s mL - 1 )
T h r e e s p r a y s of T. viride 20.6
T w o s p r a y s of Roni lan ® (0.1%) 24.3
T h r e e s p r a y s of Ron i l an ®
T h r e e s p r a y s of T. viride + 
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B G M research activi t ies h a v e b e g u n a t Ta raha ra i n ea s t e rn N e p a l , w h e r e
e n v i r o n m e n t a l cond i t i ons for d i sease d e v e l o p m e n t are m o r e favorable t h a n
R a m p u r . Las t y e a r ' s d a t a o n BGM inc idence a n d sever i ty i nd i ca t ed t he
i m p o r t a n c e of se lec t ing Tarhara as t h e k e y locat ion for B G M res i s tance sc reen ing .
Al l t h e tes t en t r i es w e r e f o u n d to be h igh ly suscept ib le t o BGM. H i g h p r io r i ty
wi l l be g i v e n to es tab l i sh ing a B G M screen ing n u r s e r y a n d c o n d u c t i n g
e x p e r i m e n t s on t h e m a n a g e m e n t o f t h e d isease .
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Management of Botrytis Gray Mold of Chickpea
- A Review
S Pande , C Johansen, and J Narayana Rao 1
Abstract
Botryt is g r a y m o l d (BGM) c a u s e d by Botrytis cinerea i s an i m p o r t a n t foliar d i s ease
o f ch ickpea . I ts o r ig in a n d d i s t r ibu t ion , losses c a u s e d by BGM, s y m p t o m s , causa l
o r g a n i s m a n d i ts variabil i ty, ep idemio logy , a n d h o s t r a n g e a re brief ly r e v i e w e d .
A t t e m p t s h a v e a lso b e e n m a d e t o a s semb le t h e in fo rma t ion o n i n t e g r a t e d d i s ea se
m a n a g e m e n t ( IDM) o f BGM. T h e I D M c o m p o n e n t s r e v i e w e d w e r e : (1) h o s t - p l a n t
res i s tance , (2) a g r o n o m i c a n d cu l tu ra l prac t ices i n c l u d i n g effects of s o w i n g d a t e
(escape) , r o w spac ing , p l a n t t ype , a n d in t e rc ropp ing , (3) m a n a g e m e n t b y
chemica l s w h i c h i nc lude seed t r ea tmen t a n d foliar s p r a y s , a n d (4) m a n a g e m e n t
w i t h b io logica l agen t s . In t eg ra t ed B G M m a n a g e m e n t in ch ickpea i nvo lves u s e o f
BGM-res i s tan t cu l t ivars w i t h i m p r o v e d a g r o n o m i c a n d cu l tu r a l p rac t ices
i n c l u d i n g economica l u s e o f fungic ides , b u t these prac t ices a re n o t ye t
sufficiently ref ined to be a d a p t e d by re source -poor fa rmers in As ia (specifically
in N e p a l , Bang ladesh , a n d India) . Therefore , f a rmers pa r t i c ipa to ry on - f a rm
resea rch i s n e e d e d to dev i se a p p r o p r i a t e p a c k a g e s of these s t ra teg ies for B G M
e n d e m i c a reas .
Introduct ion
Botryt is g r a y m o l d (BGM), c a u s e d by Botrytis cinerea Pers. ex Fr., is an i m p o r t a n t
funga l foliar d i sease of ch ickpea (Cicer arietinum L.) in Ind ia , Bang ladesh , N e p a l ,
a n d Pak i s t an . T h e d i sease h a s a lso b e e n r e p o r t e d as a ma jo r y ie ld r e d u c e r in
A u s t r a l i a a n d Argen t ina . I t causes severe d a m a g e to - the c rop , i f t h e cond i t i ons
a re favorab le d u r i n g t h e vege ta t ive a n d r e p r o d u c t i v e g r o w t h s tages , a n d can
c a u s e subs t an t i a l y ie ld losses (Grewal a n d Laha 1983). Subs tan t i a l a n d s tab le
sources of h o s t p l a n t s res is tan t (genetic resis tance) to BGM are n o t ava i lab le in
1. Natural Resource Management Program, International Crops Research Institute for the Semi-Arid Tropics
(ICRISAT), Patancheru 502 324, Andhra Pradesh, India.
ICRISAT Conference Paper No. CP 1365.
Pande, S., Johansen, C, and Narayana Rao, J. 1998. Management of botrytis gray mold of chickpea - a 
review. Pages 23-40 in Recent advances in research and management of botrytis gray mold of chickpea:
summary proceedings of the Fourth Working Group Meeting to Discuss Collaborative Research on
Botrytis Gray Mold of Chickpea, 23-26 Feb 1998, BARI, Joydebpur, Gazipur 1701, Bangladesh (Pande,
S., Bakr, M. A., and Johansen, C., eds.). Patancheru, 502 324, Andhra Pradesh, India: International Crops
Research Institute for the Semi-Arid Tropics.
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t h e g e r m p l a s m a n d b r e e d i n g m a t e r i a l ( L a h a a n d K h a t u a 1988, A h m a d 1989, 
S i n g h e t al. 1992). H o w e v e r , h i g h levels o f res i s tance t o B G M h a v e b e e n r e p o r t e d 
in w i l d Cicer s p p (S ingh e t al. 1992, H a w a r e e t al. 1992). S e v e r a l s e e d d r e s s i n g a n d 
foliar fung ic ides h a v e b e e n f o u n d effective ( G r e w a l a n d L a h a 1983, S i n g h a n d 
B h a n 1986b, S i n g h a n d K a u r 1990) b u t t h e u s e o f fungic ides t o m a n a g e t h e 
d i s e a s e h a s n o t b e e n w i d e l y a d o p t e d b y r e s o u r c e - p o o r f a r m e r s (Singh a n d B h a n 
1986b). H e n c e , i n t e g r a t e d d i s e a s e m a n a g e m e n t o f B G M u s i n g ava i lab le levels o f 
h o s t res i s tance, i m p r o v e d a g r o n o m i c a l pract ices , m o r e d e p e n d e n c e o n b io logica l 
a g e n t s (if avai lable), a n d t a r g e t e d s p r a y i n g w i t h effective fung ic ides i s b e i n g 
a d v o c a t e d . 
Economic Losses 
T h e r e a r e s e v e r a l r e p o r t s o f s e r i o u s losses c a u s e d b y B G M . C a r r a n z a (1965) 
r e p o r t e d a 9 5 % c r o p loss i n Jujuy p r o v i n c e o f A r g e n t i n a d u e t o B G M . T h e d i s e a s e 
w a s r e s p o n s i b l e for h e a v y losses i n t h e I n d o - G a n g e t i c p l a i n s o f I n d i a d u r i n g 
1979-82 ( G r e w a l a n d L a h a 1983). D u r i n g 1979 t h e d i s e a s e a p p e a r e d i n 
e p i p h y t o t i c f o r m a n d d e s t r o y e d c h i c k p e a c r o p s c o m p l e t e l y o v e r a n a r e a o f 2000 
h a i n I n d i a ( C h a u b e e t al. 1992). I n B a n g l a d e s h , t h e d a m a g e c a u s e d b y t h e d i s e a s e 
w a s e s t i m a t e d t o b e 8 0 - 9 0 % i n 1988 a n d 70-80% i n 1989 (Bakr a n d A h m e d 1992). 
I n N e p a l t h e d i s e a s e o c c u r s a l m o s t e v e r y y e a r a n d a n e s t i m a t e d loss o f 6 6 % i n t h e 
e x p e r i m e n t a l f ields a n d a b o u t 1 5 % i n f a r m e r s ' f ields w a s r e p o r t e d (Joshi 1992). 
R e c e n t l y m o r e t h a n 8 0 % c r o p losses d u e t o B G M h a v e b e e n o b s e r v e d i n 
B a n g l a d e s h , N e p a l , a n d n o r t h - w e s t e r n I n d i a ( S P a n d e , ICRISAT, p e r s o n a l 
c o m m u n i c a t i o n , 1998). 
Origin and Geographical Distribution 
T h e o c c u r r e n c e o f B G M o n c h i c k p e a w a s first r e p o r t e d b y S h a w a n d Ajrekar i n 
1915, b u t C a r r a n z a (1965) r e p o r t e d its first field i n c i d e n c e f r o m A r g e n t i n a . T h e 
d i s e a s e h a s b e e n r e p o r t e d f rom A r g e n t i n a , Aust ra l ia , B a n g l a d e s h , C a n a d a , 
C o l o m b i a , I n d i a , M y a n m a r , N e p a l , P a k i s t a n , S p a i n , Turkey, a n d U S A (Mal ik e t al. 
1993, N e n e e t al. 1984, H a w a r e a n d M c D o n a l d 1993). 
P a t h o g e n 
T h e c a u s a l o r g a n i s m of B G M of c h i c k p e a is Botrytis cinerea Pers. ex Fr. T h e per fect 
s t a g e of t h e f u n g u s is Sclerotinia fuckeliana ( G r o v e s a n d L o v e l a n d 1953). H o w e v e r , 
t h e r e i s n o r e p o r t o f t h e o c c u r r e n c e o f t h e perfect s t a g e o n c h i c k p e a . 
T h e f u n g a l m y c e l i u m i s s e p t a t e a n d b r o w n , a n d y o u n g h y p h a e a r e t h i n , 
h y a l i n e / a n d 8 to 16µ w i d e . T h e c o n i d i o p h o r e s a r e l ight b r o w n , s e p t a t e , erect, a n d 
t h e i r t i p s a r e s l ight ly e n l a r g e d b e a r i n g s m a l l p o i n t e d s t e r i g m a t a . T h e c o n i d i a a r e 
h y a l i n e , one-cel led, o v a l o r g lobose, a n d a r e b o r n e i n c l u s t e r s o n s h o r t 
s t e r i g m a t a . C o n i d i a f r o m c h i c k p e a p l a n t s m e a s u r e 4-25 x 4-18µ ( a n d f r o m 
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p o t a t o - d e x t r o s e - a g a r 4-16 x 4-10µ. T h e s p o r o d o c h i a on t h e h o s t sur face a r e 
0.5-5.0µ in d i a m e t e r (Joshi a n d S i n g h 1969). 
Disease Symptoms 
Severa l w o r k e r s h a v e d e s c r i b e d t h e s y m p t o m s o f B G M as i t o c c u r s in different 
c h i c k p e a - g r o w i n g r e g i o n s (Joshi a n d S i n g h 1969, K h a r b a n d a a n d Bernier 1979, 
H a w a r e a n d N e n e 1982). T h e s y m p t o m s are r e m a r k a b l y similar. U n d e r n a t u r a l 
c o n d i t i o n s , t h e d i s e a s e first a p p e a r s i n i so lated p a t c h e s w h e n t h e c r o p h a s 
r e a c h e d its m a x i m u m vegeta t ive g r o w t h s tage a n d h i g h re lat ive h u m i d i t y 
( > 9 5 % R H ) a n d t e m p e r a t u r e (28-30°C) prevai l . T h e s y m p t o m s a p p e a r o n t h e 
c h i c k p e a s t e m , leaves, f lowers, a n d p o d s a s g r a y o r d a r k b r o w n les ions c o v e r e d 
w i t h erect h a i r y s p o r o p h o r e s a n d m a s s e s o f h y a l i n e spores . D r o o p i n g o f t h e 
affected t e n d e r t e r m i n a l b r a n c h e s i s a c o m m o n field s y m p t o m . S t e m les ions a r e 
1 0 t o 3 0 m m l o n g a n d g i rd le t h e s t e m complete ly . Affected leaves a n d f lowers 
t u r n i n t o a r o t t i n g m a s s . O n thick, h a r d s t e m s , t h e g r a y m o l d i s g r a d u a l l y 
t r a n s f o r m e d i n t o a d i r t y g r a y m a s s c o n t a i n i n g d a r k g r e e n t o b l a c k s p o r o d o c h i a . 
W h e n B G M affects p o d s , n o s e e d s o r o n l y smal l , shr ive l led s e e d s a re f o r m e d . 
S o m e t i m e s g r a y i s h - w h i t e m y c e l i a m a y b e seen o n i m m a t u r e s e e d s . Les ions o n 
t h e p o d are w a t e r - s o a k e d a n d irregular, s o m e t i m e s w i t h b l a c k sclerot ia l b o d i e s 
s c a t t e r e d in t h e infected areas . 
Variability 
T h e r e h a v e b e e n v e r y few s t u d i e s o n var iabi l i ty b u t t h e p a t h o g e n p r o d u c e s 
different p a t h o t y p e s o r races t o c o p e w i t h h o s t d iver s i ty a n d f l u c t u a t i n g 
e n v i r o n m e n t a l c o n d i t i o n s . Joshi a n d S i n g h (1969) a n d S i n g h (1970) o b s e r v e d 
f o r m a t i o n o f sclerotial a n d / o r s p o r o d o c h i a l b o d i e s o n c h i c k p e a p l a n t s infected 
w i t h B. cinerea in t h e Tarai r e g i o n of N a i n i t a l , I n d i a . But P a n d e y (1988) d i d n o t 
o b s e r v e t h e s e b o d i e s in t h e s a m e locat ion. This i n d i c a t e s t h a t c e r t a i n i solates o f 
B. cinerea a r e c a p a b l e of p r o d u c i n g sclerotia w h i l e o t h e r s do n o t a n d w i t h i n a 
l o c a t i o n t h e r e m a y b e m o r e t h a n o n e isolate o f t h e f u n g u s . S i n g h a n d B h a n 
(1986a) ident i f ied four p h y s i o l o g i c a l races f rom n o r t h e r n I n d i a . At p r e s e n t five 
p h y s i o l o g i c a l r a c e s of B. cinerea h a v e b e e n r e p o r t e d f rom I n d i a a l o n e ( R e w a l 1987, 
R e w a l a n d G r e w a l 1989 b) . 
Epidemiology 
Botrytis cinerea s u r v i v e s in t h e soil in t h e f o r m of m y c e l i a a n d sclerotia f r o m o n e 
c r o p s e a s o n t o t h e next . T h e infected p l a n t d e b r i s a n d infested soil a r e t h e m a i n 
s o u r c e s o f p r i m a r y i n o c u l u m ( M a h m o o d a n d S inha 1990). 
Plant debris. M a d h u M e e t a et al. (1986b) r e p o r t e d t h a t B. cinerea s u r v i v e d in 
p l a n t d e b r i s for 180 d a y s in t h e soil a t a d e p t h of 6 c m . T h e f u n g u s w a s f o u n d to 
be v iab le in infected s e e d a n d p l a n t d e b r i s s t o r e d a t 18°C for 5 y e a r s ( G r e w a l 
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1988), b u t S i n g h (1989) f o u n d t h a t B . cinerea d i d n o t s u r v i v e b e y o n d 8 m o n t h s in
ch i ckpea d e b r i s a t a d e p t h o f 10 cm in t h e soil a n d he a l so f o u n d t h a t t h e s u r v i v a l
a n d r ecove ry o f t he f u n g u s w a s m o r e a t 5 - 1 0 ° C S ingh a n d Tr ipa th i (1993)
o b s e r v e d t h e s u r v i v a l of B. cinerea in infected ch ickpea deb r i s un t i l t h e fo l lowing
season . I t a l so s u r v i v e d for 8 m o n t h s at a d e p t h of 25 cm.
S e e d . T h e s e e d b o r n e n a t u r e o f B . cinerea on ch ickpea h a s b e e n r e p o r t e d by m a n y
w o r k e r s (Co the r 1977, L a h a a n d G r e w a l 1983b, H a w a r e e t al . 1986, S a n d h u a n d
Sah 1988). T h e f u n g u s r e m a i n e d v iab le in t h e infected s e ed un t i l t h e n e x t
g r o w i n g s e a s o n ( M a d h u M e e t a e t al. 1986b). G r e w a l (1988) r e p o r t e d t h e f u n g u s
w a s ex te rna l ly a n d in te rna l ly s e e d b o r n e . S ingh (1989) r e c o r d e d its s u r v i v a l i n
ch i ckpea s e e d for 8 m o n t h s . He fur ther r e co rded t h e su rv iva l o f th is f u n g u s w a s
affected by t h e a m b i e n t t e m p e r a t u r e p r e v a l e n t d u r i n g s t o r age o f t h e seed . S ingh
a n d Tr ipa th i (1992) i nd i ca t ed t h e su rv iva l a n d r ecove ry o f t h e f u n g u s w a s
signif icant ly m o r e a t 5 - 1 0 ° C S ingh a n d Tr ipa th i (1993) a lso r e p o r t e d t h a t t h e
s u r v i v a l p e r i o d d e c r e a s e d w i t h t he increase i n s to rage p e r i o d a n d d i d n o t s u r v i v e
in t h e s eed a t 40°C. Desp i t e t h e fact t ha t infected s eeds ca r ry t h e i n o c u l u m for a 
cons ide rab l e p e r i o d , t h e ro le o f s e e d b o r n e i n o c u l u m , after c o m i n g in con tac t w i t h
t h e soi l e n v i r o n m e n t , in t h e e p i d e m i o l o g y of t h e d i sease i s n o t ye t e s tab l i shed .
E n v i r o n m e n t a l fac tors . Rela t ive h u m i d i t y , d u r a t i o n of leaf w e t n e s s (Butler 1993),
a n d t e m p e r a t u r e a r e t h e i m p o r t a n t factors for B G M d e v e l o p m e n t . F l o w of air
c a n b e a n inf luence b y m o d i f y i n g h u m i d i t y a n d t e m p e r a t u r e i n c r o p c a n o p i e s
a n d h e n c e t h e B G M d e v e l o p m e n t d e p e n d s o n t h e d e n s i t y o f t h e c r o p c a n o p y
Bakr e t al. (1993) r e p o r t e d tha t t h e inc idence o f t h e d i sease w a s m u c h h i g h e r
w h e n t h e m e a n t e m p e r a t u r e r a n g e d f rom 1 7 t o 28°C a n d re la t ive h u m i d i t y f rom
70 to 97%. S i n g h a n d K a p o o r (1984) o b s e r v e d t h a t t he re w a s an increase i n t h e
d i s ea se in t ens i ty w i t h inc rease in t h e leaf w e t n e s s p e r i o d b e y o n d 12 h p e r day.
R e w a l a n d G r e w a l (1989b) r e p o r t e d t ha t 5°C w a s the m i n i m u m , 20°C t h e
o p t i m u m , a n d 30°C t h e m a x i m u m for con id ia l g e r m i n a t i o n o f all t h r ee isola tes
s t u d i e d a n d a l so t ha t all t h e th ree isolates r e q u i r e d differential l ight in tens i t ies
a n d re la t ive h u m i d i t y for con id i a l g e r m i n a t i o n . T h e f u n g u s c o u l d g r o w in a w i d e
r a n g e o f t e m p e r a t u r e s , b u t t h e o p t i m a l t e m p e r a t u r e for fungal g r o w t h a n d
s p o r u l a t i o n w a s 25°C ( M a h m o o d a n d S inha 1990). A re la t ive h u m i d i t y o f 9 5 % or
a b o v e for few h o u r s d u r i n g the d a y a n d a d e n s e c a n o p y w e r e m o s t f avorab le for
infect ion a n d r a p i d s p r e a d o f t h e d i sease (Tripathi a n d Ra th i 1992).
Host Range
Botrytis cinerea i s a facul ta t ive p a r a s i t e a n d h a s a w i d e h o s t r a n g e . M a d h u M e e t a
et al . (1988) r e p o r t e d t h a t B. cinerea c o u l d infect p e a (Visum sativum) a n d severa l
w e e d s u n d e r g r e e n h o u s e cond i t i ons . Ra th i a n d Tr ipa th i (1991) a l so o b s e r v e d tha t
i t c o u l d infect 8 cu l t i va t ed spec ies a n d 21 w e e d s . S ingh (1997) r e p o r t e d t h a t i t
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c o u l d infect a b o u t 100 p l a n t species , i n c l u d i n g o r n a m e n t a l p l a n t s , vege tab les ,
fruit c r o p s , f i e ld c rops , a n d severa l w e e d s .
Host-Plant Resistance
S o w i n g d i sease- res i s tan t cu l t iva rs i s t he cheapes t a n d m o s t effective m e t h o d t o
c o m b a t B GM , b u t an a d e q u a t e l y h i g h level o f res is tance i s n o t ava i lab le i n
g e r m p l a s m a n d b r e e d i n g ma te r i a l o f ch ickpea . Extens ive sc reen ing (bo th in
con t ro l l ed e n v i r o n m e n t a n d a t h o t - s p o t locat ions) o f g e r m p l a s m in I n d i a a n d
N e p a l i nd i ca t ed tha t t he re w e r e no g e n o t y p e s w i t h a h i g h level o f res is tance
( H a w a r e a n d N e n e 1982, Ra th i e t al. 1984). R e w a l (1987) tes ted la rge n u m b e r s of
ch ickpea l ines for B G M res is tance a n d f o u n d ICC 1069 a n d ICC 5035 to be
re la t ive ly res is tant . L a h a a n d K h a t u a (1988) a l so r e p o r t e d tha t ICC 1069 w a s m o s t
res i s tan t t o BGM. S ingh a n d K a u r (1989) r e p o r t e d tha t GL 84195 a n d GL 84212
w e r e m o s t res i s tan t a n d G L 86094 w a s m o d e r a t e l y res is tant t o BGM. A h m a d
(1989) f o u n d cu l t ivars on ly m o d e r a t e l y res i s tan t to B G M in h i s sc reen ing in Bihar
s ta te of Ind ia . Severa l l ines f o u n d res is tan t a t P a n t n a g a r w e r e suscep t ib le a t
R a m p u r , N e p a l ( H a w a r e a n d M c D o n a l d 1993). Recent ly ch ickpea g e n o t y p e ICCL
87332, a tall a n d erect t ype , h a s b e e n f o u n d to be res is tan t (BGM score 5) a t
h o t - s p o t loca t ions in Ind ia , ( H a w a r e et al. 1997), Bang l adesh (M A Bakr,
J o y d e b p u r , Bang ladesh , p e r s o n a l c o m m u n i c a t i o n ) , a n d N e p a l (P C P C h a u r a s i a ,
Tarhara , N e p a l , p e r s o n a l c o m m u n i c a t i o n ) . T h e l ines f o u n d res i s tan t a t o n e p l ace
b e c a m e suscep t ib le a t o the r p laces b e c a u s e o f t h e p a t h o g e n var iabi l i ty (Singh a n d
B h a n 1986a).
As h i g h e r levels of res is tance are n o t avai lable in t he cu l t iva ted spec ies of
Cicer, a t t e m p t s h a v e b e e n m a d e to ident i fy a n d ut i l ize res is tance f rom t h e w i l d
Cicer spec ies . Cicer judaicum 182, C. judaicum ILWC 19-2, a n d C. pinnatifidum 
access ions w e r e h i g h l y res is tan t t o B G M ( G u r d i p Singh, PAU, L u d h i a n a , Ind ia ,
p e r s o n a l c o m m u n i c a t i o n ) .
Integrated Disease Management
Effective m a n a g e m e n t o f B G M i s v e r y i m p o r t a n t , o r i t wi l l c a u s e h e a v y d a m a g e
to t h e c h i c k p e a c r o p . Since a h i g h level of r e s i s t ance to B G M in t h e c u l t i v a t e d
c h i c k p e a i s n o t ava i l ab l e , w h a t e v e r r e s i s t ance i s ava i l ab le n e e d s t o b e c o m b i n e d
w i t h m a n a g e m e n t o p t i o n s t h a t wi l l m i n i m i z e t h e d i sease . A l t h o u g h r e p e a t e d
a p p l i c a t i o n o f fung ic ides c a n con t ro l B G M i t m a y n o t be p r a c t i c a b l e for
r e s o u r c e - p o o r f a r m e r s i n t h e m a i n s e a s o n s o f ch i ckpea i n B G M - e n d e m i c a r e a s
o f S o u t h A s i a a n d c o u l d r e su l t i n t h e p r o d u c t i o n o f n e w a n d / o r r e s i s t an t
s t r a i n s of t h e f u n g u s (Bhan a n d C h a t r a t h 1994). J u d i c i o u s u s e of fung ic ides as a 
s e e d t r e a t m e n t a n d / o r fol iar s p r a y i n a n i n t e g r a t e d d i s e a s e m a n a g e m e n t
s y s t e m c o u l d b e v e r y e c o n o m i c a l a n d affordable t o t h e r e s o u r c e - p o o r farmer .
I n t e g r a t e d d i s e a s e m a n a g e m e n t s y s t e m s c o m p r i s i n g t h e u s e o f ava i l ab l e l eve l s
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o f h o s t - p l a n t r e s i s t ance , a g r o n o m i c a l a n d cu l t u r a l , c h e m i c a l a n d b io log ica l
d i s e a s e c o n t r o l c o m p o n e n t s i n to ta l o r i n s eve ra l c o m b i n a t i o n s , n e e d t o b e
d e v e l o p e d , e v a l u a t e d , a n d p r o m o t e d . A brief r e v i e w of t h e s e c o m p o n e n t s
fo l lows .
A g r o n o m i c a n d cultural ma nag ement . A g r o n o m i c a n d cu l tu ra l m a n a g e m e n t o f
B G M i n recen t y e a r s h a s b e e n v e r y we l l d e m o n s t r a t e d i n Ind ia , Bang ladesh , a n d
N e p a l . Ear ly s o w i n g s , h i g h s eed ra tes , c loser r o w spac ings , a n d t r ad i t i ona l u s e o f
b u s h y g e n o t y p e s resu l t i n d e n s e canop i e s w h i c h favor d e v e l o p m e n t o f B G M i n
ch ickpea . T h u s , t e c h n i q u e s w h i c h m i n i m i z e c a n o p y d e n s i t y m a y a l levia te d i s ea se
intensi ty.
Effect o f s o w i n g date . A c r o p s o w n after t h e o p t i m a l d a t e o f p l a n t i n g of ten
b e c o m e s p r o d u c t i v e a n d a v o i d s t h e m o s t v u l n e r a b l e g r o w t h s t a g e a n d w e a t h e r
c o n d i t i o n s f avo rab l e for B G M d e v e l o p m e n t . Ear ly s o w i n g r e su l t s i n excess ive
v e g e t a t i v e g r o w t h d u e t o m o r e r e s i d u a l m o i s t u r e a n d l o w t o m o d e r a t e
t e m p e r a t u r e s c a u s i n g m o r e B G M inc idence , w h e r e a s la te s o w i n g c h e c k s
v e g e t a t i v e g r o w t h a n d h e n c e l o w e r s d i s e a s e i nc idence . I n b o t h t h e s e s i t u a t i o n s
t h e g r a i n y i e l d s w e r e l o w ( B r i n s m e a d 1992, H a w a r e a n d M c D o n a l d 1992).
K a r k i e t a l . (1989 a n d 1993) o b s e r v e d t h a t d e l a y e d s o w i n g s r e d u c e d B G M
i n c i d e n c e b u t r e s u l t e d i n l o w g r a i n y i e lds . Fur the r , t h e y n o t i c e d p o s i t i v e
co r r e l a t i ons b e t w e e n p l a n t h e i g h t a n d B G M inc idence . H a w a r e a n d M c D o n a l d
(1993) r e p o r t e d t h a t d e l a y e d s o w i n g s r e d u c e d B G M inc idence e v e n i n
s u s c e p t i b l e cu l t i va r s , b u t t h e d e l a y e d s o w i n g s r e d u c e d t h e g r a i n y i e ld s . S i n g h
(1997) a l so o b s e r v e d t h a t t h e l a t e - s o w n c r o p ( a r o u n d 2 0 N o v ) i n P u n j a b , I n d i a ,
s h o w e d s igni f icant ly l o w inc idence o f BGM. Bakr e t al . (1997) a l so o b s e r v e d
t h a t e a r l y - s o w n c r o p s h a d m o r e B G M d i s e a s e b o t h i n c o m p a c t a n d b u s h y
g e n o t y p e s t h a n t h e l a t e - s o w n c r o p s i n B a n g l a d e s h . S imi la r r e s u l t s w e r e a l so
o b t a i n e d i n I n d i a b y H a w a r e e t al . (1997).
Effect o f r o w spac ing . W i d e r spac ings b e t w e e n r o w s r e d u c e s B G M inc idence .
Th i s m a y be b e c a u s e o f m o r e ae ra t ion i n the c r o p c a n o p y w h i c h resu l t s i n
r e d u c e d p e r i o d s of leaf w e t n e s s , to levels b e l o w the r e q u i r e m e n t for d i sease
d e v e l o p m e n t . R e d d y e t al. (1988) o b s e r v e d tha t w i d e spac ing b e t w e e n r o w s
r e d u c e d t h e RH of t he c rop c a n o p y a n d t h e r e b y c a u s e d a l o w e r inc idence o f
B G M in N e p a l . R e d d y e t al . (1993) o b s e r v e d s imi la r resu l t s a t P a n t n a g a r , Ind ia .
H a w a r e a n d M c D o n a l d (1992 a n d 1993) r e p o r t e d t h a t B G M inc idence w a s l o w e r
a t w i d e r r o w spac ings t h a n a t c loser spac ings i n b o t h fungic ide s p r a y e d a n d
n o n s p r a y e d p lo t s . Bakr e t al . (1993) r e p o r t e d tha t w i d e s p a c i n g a l o n e r e d u c e d
B G M d i sease s ignif icant ly in Bang ladesh . H a w a r e e t al. (1997), Bakr e t al . (1997),
a n d Sh re s tha e t a l . (1997) a l so r e p o r t e d tha t w i d e r r o w spac ings r e d u c e d B G M
d i s e a s e i nc idence a n d o b t a i n e d m o r e g ra in y ie lds . T h e s e r e su l t s a re p r e s e n t e d i n
Table 1 ( H a w a r e et al . 1997).
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T h e r e a r e n o t m a n y s t u d i e s o n t h e ef fec t o f s o w i n g g e o m e t r y , r o w s p a c i n g ,
a n d r o w o r i e n t a t i o n , w i t h r e s p e c t t o n a t u r a l w i n d d i r e c t i o n , a n d t h e i r e f f e c t s o n
T a b l e 1 . E f f e c t o f r o w s p a c i n g a n d R o n i l a n ® s p r a y s o n t h e s e v e r i t y o f b o t r y t i s
g r a y m o l d , a n d g r a i n y i e l d i n c h i c k p e a , P a n t n a g a r , I n d i a , 1 9 9 2 / 9 3 .
T r e a t m e n t C u l t i v a r
S p r a y e d 2 I C C L 8 7 3 2 2
H 2 0 8
N o n s p r a y e d I C C L 8 7 3 2 2
H 2 0 8
S E
C u l t i v a r s
S p a c i n g s
S p r a y i n g s
S p a c i n g x s p r a y i n g
C u l t i v a r x s p a c i n g
C u l t i v a r x s p r a y i n g
C u l t i v a r x s p r a y i n g x s p a c i n g
C V (%)
S p a c i n g
3 0 x 10
6 0 x 10
4 5 : 1 5 : 4 5
60 :40 :60
3 0 x 10
6 0 x 10
45 :15 :45
60 :40 :60
3 0 x 10
6 0 x 1 0
45 :15 :45
60 :40 :60
3 0 x 10
6 0 x 10
4 5 : 1 5 : 4 5
60 :40 :60
D i s e a s e r a t i n g

















±0 . 1 2 4 *
± 0 . 1 7 5 *
±0 . 1 2 4 *
± 0 . 2 4 8
± 0 . 2 3 8
±0 . 1 7 5 * *
±0 . 3 5 0
12 .1
Y i e l d 1
( k g h a 1 )
1192
1 2 9 1
1 2 0 0
1176
1 2 6 5
1139
1157









± 8 5 . 1
±1 2 0 . 4
± 8 5 . 1 *
± 1 7 0 . 2
± 1 7 0 . 2
±120 .4**
± 2 4 0 . 7
4 5 . 4
1. Mean of three replications.
2. Fungicide Ronilan® (0.2%).
* Significant at 1%; **Significant at 5%.
Source: Haware et al. 1997.
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leaf w e t n e s s a n d d i s ea se inc idence . In fo rma t ion o n these a spec t s w o u l d b e usefu l
to fu r ther i m p r o v e t h e a g r o n o m i c m a n a g e m e n t o f th is d i sease .
Effect o f p lant type . Erect a n d c o m p a c t g r o w t h hab i t g e n o t y p e s s h o w l o w e r
B G M inc idence t h a n b u s h y a n d s p r e a d i n g g e n o t y p e s ( R e d d y e t al . 1988). A n
erec t a n d c o m p a c t g r o w t h h a b i t p r o v i d e s m o r e ae ra t ion t o t h e c r o p c a n o p y t h u s
c h a n g i n g the mic roc l ima te favorable for B G M d e v e l o p m e n t . R e d d y e t al . (1990
a n d 1993) a g a i n o b s e r v e d tha t tall, erect , a n d c o m p a c t g e n o t y p e s s h o w e d less
B G M inc idence a n d g a v e m o r e g ra in y ie ld i n Pan tnaga r , Ind ia . H a w a r e a n d
M c D o n a l d (1992 a n d 1993) a l so no t i ced t ha t B G M inc idence w a s m u c h l o w e r i n
tall , erect , a n d c o m p a c t g e n o t y p e s t h a n b u s h y a n d s p r e a d i n g g e n o t y p e s . H a w a r e
et al. (1997) f rom Ind ia , Bakr e t al. (1997) f rom Bang ladesh , a n d Shres tha e t al.
(1997) f rom N e p a l a l so o b s e r v e d tha t tall , erect, a n d c o m p a c t g r o w t h h a b i t
g e n o t y p e s s h o w e d less inc idence o f B G M t h a n b u s h y a n d s p r e a d i n g g e n o t y p e s .
T h e effect o f c o m p a c t p l a n t t y p e on BGM d i sease i s a t t r i bu t ed to t h e differences
in microc l imate condi t ions tha t this trait cou ld cause . Howeve r , no d a t a a re
avai lable to verify this effect of p l a n t t y p e on microcl imate u n d e r field condi t ions .
Effect of intercropping. Little w o r k h a s b e e n d o n e on the effect o f i n t e r c r o p p i n g
on B G M d e v e l o p m e n t i n ch ickpea . R e d d y e t al. (1990) r e p o r t e d t h a t w h e n
ch ickpea w a s i n t e r c r o p p e d w i t h l inseed in N e p a l , a m a r g i n a l inc rease in ch ickpea
g r a i n y ie ld w a s o b t a i n e d b e c a u s e o f l o w B G M disease inc idence a n d the l i n seed
y ie ld w a s a b o n u s , b u t Kark i e t al . (1993) r e p o r t e d tha t the re w a s no s ignif icant
difference in B G M inc idence in sole o r in te rc rop w i t h m u s t a r d in N e p a l . Bakr e t
al . (1993) o b s e r v e d tha t ch ickpea i n t e r c r o p p e d w i t h l inseed s h o w e d a r e d u c e d
inc idence o f B G M in Bang ladesh . These w o r k e r s a lso s u g g e s t e d t h e u s e o f
l inseed as in t e rc rop in t h e i n t eg ra t ed m a n a g e m e n t o f B G M d i sease o f ch ickpea .
M a n a g e m e n t by chemica l s . Borytis cinerea, t he causa l o r g a n i s m of B G M of
ch ickpea , i s p r e s u m a b l y in te rna l ly s e e d b o r n e . T h e ex te rna l s e e d b o r n e n a t u r e o f
t h e f u n g u s i s a l so e v i d e n t (Grewa l e t al. 1992, L a h a a n d G r e w a l 1983b). T h e
s e e d b o r n e n a t u r e o f th is f u n g u s o n ch ickpea h a s b e e n r e p o r t e d b y seve ra l
w o r k e r s (Co the r 1977, L a h a a n d G r e w a l 1983b, H a w a r e e t al. 1986, S a n d h u a n d
S a h 1988). T h e m a n a g e m e n t o f B G M on ch ickpea w i t h chemica l s i n v o l v e s s e e d
t r e a t m e n t or foliar s p r a y s w i t h o n e or a c o m b i n a t i o n of t w o of t h e seve ra l
fung ic ides ident i f ied to con t ro l t he d i sease .
S e e d t r e a t m e n t Seed t r e a t m e n t w i t h fungic ide p ro tec t s t h e c r o p f rom s e e d b o r n e
i n o c u l u m w h i c h c o u l d b e t h e p r i m a r y source o f B G M d i sease d e v e l o p m e n t . Seed
t r e a t m e n t w i t h a m i x t u r e o f 2 5 % Bavis t in® ( c a rbendaz im) a n d 5 0 % T h i r a m ® a t t h e
r a t e of 0 .25% e l i m i n a t e d ex te rna l a n d in te rna l i n o c u l u m of B. cinerea (Grewa l
1982, L a h a a n d G r e w a l 1983b). G r e w a l a n d L a h a (1983) a l so o b s e r v e d t h a t t h e
s e e d t r e a t m e n t w i t h c a r b e n d a z i m + Th i ram ® , o r v inc lozol in , o r c a r b e n d a z i m
a l o n e a t t h e r a t e o f 0.2% (2g of fungic ide p e r kg of seed) c o m p l e t e l y e r a d i c a t e d
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t h e B. cinerea in ch ickpea seeds . M a d h u Mee t a e t al. (1986a) a lso s t u d i e d t h e
efficacy of different fungic ides for seed t r ea tmen t to cont ro l B G M a n d f o u n d t h a t
Bavist in® ( c a rbendaz im) w a s the bes t . S ingh a n d Bhan (1986b) r e p o r t e d tha t 9 5 %
of t h e s e e d b o r n e i n o c u l u m w a s e rad ica ted by seed t r e a t m e n t w i t h t r i ad imefon a t
t h e r a t e of 0 . 1%. S ingh a n d K a u r (1990) aga in conf i rmed the efficacy of
t r i ad imefon a t t h e ra te of 0 . 1 % for seed t r e a t m e n t to cont ro l BGM. G r e w a l e t al.
(1992) o b s e r v e d tha t soak ing of infected seed for th ree h o u r s in a 0 . 1 %
s u s p e n s i o n of a m i x t u r e of 2 5 % c a r b e n d a z i m a n d 5 0 % Th i r am ® c an r e d u c e
s e e d b o r n e infection. These w o r k e r s a lso obse rved tha t th is fungic ide soak ing
t r e a t m e n t p ro t ec t ed aga ins t aer ial infection of BGM for a b o u t 8 w e e k s after
e m e r g e n c e . Bakr e t al. (1993) r epo r t ed tha t seed t r e a t m e n t a lone w a s ineffective
in con t ro l l ing BGM. S ingh e t al. (1997) r e p o r t e d tha t s eed t r e a t m e n t w i t h
Bavis t in® + T h i r a m ® (1:1) or Indofil M-45® , or t h i abendazo le , or Roni lan® , or
Rovral ® , or Bavist in® at t he ra te of 0 .3% controls s e e d b o r n e B. cinerea. Burgess et
al. (1997) r e p o r t e d tha t h e a t t r e a t m e n t of freshly h a r v e s t e d s eed at 50°C for five
m i n u t e s , or s to rage of t he seed at 20°C for 12 m o n t h s r e d u c e d the f requency of
occur rence of B. cinerea. 
Foliar spray. Botrytis cinerea a t tacks all aer ial p a r t s of ch ickpea . F l o w e r s a n d
y o u n g fruits a re m o s t suscept ib le to this d isease . Fung ic ides a p p l i e d a t r egu la r
in te rva l s f rom the a p p e a r a n c e of the first s y m p t o m of the d i sease c a n g ive
cons ide rab le control . W h e n cond i t ions are favorable for B G M disease
d e v e l o p m e n t , a l o n g w i t h seed t r ea tmen t , foliar s p r a y w i t h v inc lozol in (0.1%) o r
c a r b e n d a z i m + T h i r a m ® (1:1, 0.1%), or c a r b e n d a z i m a lone (0.2%) at t he
a p p e a r a n c e of first s y m p t o m s control led the d i sease (Grewal a n d Laha 1983).
M a d h u Mee t a e t al. (1986a) obse rved tha t four fungicidal s p r a y s w i t h Bavis t in®
a l o n g w i t h seed t r e a t m e n t w i t h the s a m e chemica l r e d u c e d B G M inc idence a n d
re su l t ed in h i g h e r y ie lds . R e w a l (1987) r epo r t ed tha t Bavist in® 50 WP or Bavis t in®
+ T h i r a m ® g a v e v e r y g o o d pro tec t ion from aerial infection e v e n s p r a y i n g a t 14-
d a y in te rva ls .
P a n d e y (1988) obse rved tha t seed t r e a t m e n t w i t h Bavist in® + T h i r a m ® (1:4)
fo l lowed by th ree s p r a y s of Bavist in® a t 10-day in te rva ls g a v e excel lent cont ro l
a n d h i g h e r g r a i n y ie lds . S ingh a n d K a u r (1990) r e p o r t e d t ha t s e e d t r e a t m e n t w i t h
t r i ad imefon (0.1%), or c a r b e n d a z i m + T h i r a m ® (0.3%), or D i t h a n e M-45 ® (0.3%)
or Bay ton ® (0.1%), t oge the r w i t h o n e foliar s p r a y w i t h D i t h a n e M-45® , o r
H e x a c a p ® , o r Thi ram ® , o r t h i abendazo l e , o r Bayton® , o r t r i ad imefon a t 50 d a y s
after s o w i n g or a t t h e a p p e a r a n c e of s y m p t o m s g a v e c o m p l e t e cont ro l o f b o t h
p r i m a r y a n d s e c o n d a r y infection o f BGM. R e d d y e t al . (1990) o b s e r v e d tha t t w o
foliar s p r a y s o f v inc lozol in (0.2%) a t f lower ing a n d p o d d i n g s t ages a l o n g w i t h
o t h e r a g r o n o m i c a l a n d cu l tu ra l m a n a g e m e n t prac t ices d i scussed a b o v e , r e d u c e d
B G M inc idence a n d increased g ra in y ie lds a t Pan tnaga r , Ind ia . H a w a r e a n d
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M c D o n a l d (1992) a l so conf i rmed t h e resu l t s r epor ted by R e d d y e t al . (1990).
Bakr e t al . (1993) o b s e r v e d t h a t s eed t r e a t m e n t ( c a r b e n d a z i m 2 5 % a n d
T h i r a m ® 50%, 1:1) t oge the r w i t h t w o foliar s p r a y s w i t h c a r b e n d a z i m a t 14-day
in te rva l s g a v e g o o d p ro tec t ion aga ins t B G M d i sease i n Bang ladesh . H a w a r e a n d
M c D o n a l d (1993) s u g g e s t e d t h e j ud i c ious u s e of v inc lozo l in (0.2%) in t h e
i n t e g r a t e d d i sease m a n a g e m e n t of BGM. S ingh e t al . (1997) r e p o r t e d t h a t foliar
s p r a y w i t h Indofi l M-45® , o r t h i a b e n d a z o l e , o r Bayton® , o r Bayleton® , o r T h i r a m ®
d u r i n g t h e c r o p g r o w t h in Feb -Mar cont ro l led foliar infection. H a w a r e e t al .
(1997), a n d Sh res tha e t al . (1997) repor ted t h a t o n e s p r a y w i t h v inc lozo l in (0.2%)
a t t h e t i m e o f f lower ing i n t h e i n t eg ra t ed m a n a g e m e n t s y s t e m con t ro l l ed B G M
inc idence . H o w e v e r , Bakr e t al . (1997) o b s e r v e d tha t t w o foliar s p r a y s w i t h
v inc lozo l in (0.2%) w a s r equ i red to cont ro l B G M in Bang ladesh . General ly , o n e
s p r a y a t f lower ing fo l lowed by a n o t h e r s p r a y after 10 d a y s on a m o d e r a t e l y
res i s t an t ch i ckpea cu l t iva r p r o v i d e d t h e bes t r e su l t s in t e r m s o f d i sease
m a n a g e m e n t a n d h i g h e r g r a in yie ld .
M a n a g e m e n t u s i n g b io log ica l agents . A l t h o u g h r e p e a t e d fungic ide app l i ca t ion
can a lone ach ieve the effective m a n a g e m e n t of B G M in ch ickpea , i f t h e c o n d i t i o n s
a r e n o t favorab le for d i s ea se d e v e l o p m e n t , b iological con t ro l of B. cinerea u s i n g
spec ies of Trichoderma h a s b e e n r e p o r t e d in s o m e fruit a n d vege tab le c r o p s
(Tronsmo 1986, N e l s o n a n d P o w e l s o n 1988, Elad 1994). D 'Ercole e t al. (1988)
o b s e r v e d sat isfactory results in cont ro l l ing B. cinerea of s t r a w b e r r y w i t h
Trichoderma spec ies . Very l imi ted w o r k h a s b e e n d o n e on b io logica l con t ro l of B.
cinerea u s i n g spec ies of Trichoderma in ch ickpea . In t eg ra t i ng a b iocon t ro l a g e n t
w i t h sub l e tha l d o s e s o f fungic ide s e e m s t o be v e r y p r o m i s i n g i n cont ro l l ing
p a t h o g e n s w i t h o u t m u c h d i s t u r b a n c e o f the biological equ i l i b r ium.
M u k h e r j e e a n d H a w a r e (1993) i sola ted species of Trichoderma f rom the
r h i z o s p h e r e of ch ickpea , t e s t ed t h e m aga ins t B. cinerea in t h e labora tory , a n d
ident i f ied t h e m o s t effective isolate of Trichoderma viride in con t ro l l ing B G M of
ch ickpea . M u k h e r j e e e t al. (1995) in the i r fur ther tes ts , i so la ted fungic ide
(vinclozol in) to l e ran t i sola tes to be u s e d a l o n g w i t h v inc lozol in in t he i n t eg ra t ed
B G M d i sease m a n a g e m e n t sys t em. H a w a r e e t al. (1997) r epo r t ed t h a t t he re w e r e
no differences i n B G M inc idence a n d g r a i n y ie ld o f ch i ckpea b e t w e e n th ree
s p r a y s of Trichoderma viride (107-108 s po re s mL - 1) a n d th ree s p r a y s of v inc lozo l in
(0.2%). T h e s e resul ts a re p r e s e n t e d in Table 2 . Burgess e t al. (1997b) repor ted t h a t
seed t r e a t m e n t w i t h Gleocladium roseum s u p p r e s s e d t h e s p o r u l a t i o n of B. cinerea 
o n ch i ckpea seed . I n t h e th i rd w o r k i n g g r o u p m e e t i n g t o d i s cus s co l labora t ive
re sea rch on bo t ry t i s g r a y m o l d o f ch ickpea h e l d 15-17 A p r i l 1996, a t P a n t n a g a r ,
U t t a r P r a d e s h , Ind ia , i t w a s u n a n i m o u s l y a g r e e d t o u s e t h e b io logica l con t ro l
agen t , Trichoderma viride, in t h e i n t eg ra t ed d i sease m a n a g e m e n t of B G M of
ch ickpea .
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T a b l e 2 . E f f e c t o f Trichoderma viride o n s e v e r i t y o f b o t r y t i s g r a y m o l d ( B G M ) ,
a n d y i e l d i n B G M n u r s e r y , G B P a n t U n i v e r s i t y o f A g r i c u l t u r e a n d T e c h n o l o g y ,
P a n t n a g a r , I n d i a , 1 9 9 4 / 9 5 .
T r e a t m e n t
C o n t r o l ( n o s p r a y )
T h r e e s p r a y s o f Trichoderma (10 7 -10 8 s p o r e s m L - 1 )
a t 2 0 - d i n t e r v a l s
T h r e e s p r a y s o f R o n i l a n ® (0 .2%) a t 2 0 - d i n t e r v a l s
F i r s t s p r a y w i t h Trichoderma (10 7 -10 8 s p o r e m L - 1 ) + 
R o n i l a n ® 0 . 1 % ; s e c o n d s p r a y w i t h Trichoderma 
( 1 0 7 - 1 0 8 s p o r e m L - 1 ) ; t h i r d s p r a y w i t h Trichoderma 
( 1 0 7 - 1 0 8 s p o r e m L - 1 ) + R o n i l a n ® 0 . 1 %
S E
C V (%)
D i s e a s e r a t i n g





± 0 . 2 0 4
9.1
Y i e l d





± 0 . 0 7 9
10 .1
Source: Haware et al. 1997.
C o n c l u s i o n
A l t h o u g h B G M of ch ickpea h a s b e e n s t u d i e d w o r l d w i d e for severa l d e c a d e s ,
efficient a n d c o m p l e t e cont ro l m e a s u r e s a re n o t ye t avai lable t o be u s e d by
re sou rce -poo r f a rmers i n S o u t h As ia a n d e l sewhere . Subs tan t ia l p r o g r e s s h a s
b e e n m a d e in the d e v e l o p m e n t o f sc reening t echn iques to identify res is tan t
sources , b u t the re h a s b e e n little success especial ly in ident i fy ing h i g h e r levels of
res i s tance in cu l t iva ted Cicer species . H o w e v e r , h i g h a n d s table levels of
res i s tance h a v e b e e n ident i f ied in the w i l d species . I t i s expec ted t h a t h ig h ly
res i s tan t a n d h igh -y i e ld ing cul t ivars e n d o w e d w i t h o t h e r des i rab le
charac ter is t ics wi l l be m a d e avai lable t o fa rmers i n the n e a r fu ture . M e a n w h i l e ,
h i g h p r io r i ty s h o u l d be g iven to pa r t i c ipa to ry on- fa rm va l ida t ion o f the ava i lab le
c o m p o n e n t s ( inc lud ing m o d e r a t e levels o f hos t -p l an t res is tance w i t h h i g h y ie ld)
o f d i sease m a n a g e m e n t a n d their in tegra t ion . Extens ion , a n d s u p p l y i n g t h e s eed
of ava i lab le res is tant cu l t ivars to fa rmers s h o u l d be m a n d a t o r y for a n y research
a n d d e v e l o p m e n t p r o g r a m . I t i s expec ted tha t co l labora t ion in r e sea rch on B G M
o f ch i ckpea t h r o u g h t h e Botryt is G r a y M o l d W o r k i n g G r o u p wi l l inc rease a m o n g
t h e m e m b e r coun t r i e s a n d tha t th is co l labora t ion wil l p r o v i d e so lu t ions t o
l o c a t i o n / r e g i o n specific p r o b l e m s a n d c o n t i n u e t o i m p r o v e B G M cont ro l .
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Salient Points of Deliberation
and Recommendations
S Pande, C Johansen 1
T h e F o u r t h M e e t i n g of t he Botryt is G r a y M o l d (BGM) of C h i c k p e a W o r k i n g
G r o u p for As ia w a s h e l d a t t h e h e a d q u a r t e r s o f t he B a n g l a d e s h Agr i cu l tu ra l
Resea rch Ins t i tu te (BARI), Joydebpur , Gaz ipur , on 23 Feb 1998. T h e m e e t i n g w a s
h o s t e d jo int ly by BARI a n d ICRISAT a n d a t t e n d e d by scientists f rom B a n g l a d e s h
(7), N e p a l (1), I nd i a (1), ICRISAT (3), F A O (1), a n d represen ta t ives of N G O
g r o u p s (3) (see pa r t i c ipan t s list). Dr M A Mal ik , C L A N C o u n t r y C o o r d i n a t o r a n d
Direc tor (Training a n d C o m m u n i c a t i o n ) , BARI, w e l c o m e d the pa r t i c ipan t s a n d
cha i r ed the m e e t i n g . Dr M A Bakr, Coord ina tor , BGM W o r k i n g G r o u p , BARI, co-
cha i r ed t h e m e e t i n g . The de l ibera t ions i n c l u d e d p resen ta t ion o f research w o r k
d o n e o n B G M i n Bang ladesh , N e p a l , a n d L u d h i a n a (India) ove r the p r e v i o u s t w o
seasons , s ince the th i rd BGM Work ing G r o u p M e e t i n g in Pan tnaga r , Ind ia , i n
A p r i l 1996. A rep resen ta t ive from P a n t n a g a r cou ld n o t a t t e n d the m e e t i n g ,
therefore , B G M w o r k d o n e a t P a n t n a g a r w a s n o t p r e sen t ed . T h e sal ient fea tures
of t he p r e s e n t a t i o n s a n d i t ems cons ide red for fur ther w o r k are:
• Pr ior i t ies a n d a p l a n of ac t ion for the BGM w o r k i n g g r o u p w e r e d i s cus sed
a n d redef ined w i t h m a i n t h rus t s t o be on r e n e w e d efforts t o e n h a n c e hos t -
p l a n t res is tance (HPR) a n d on- fa rm eva lua t ion a n d va l ida t ion o f i n t eg ra t ed
B G M m a n a g e m e n t op t i ons i n Bang ladesh , N e p a l , a n d India .
• C o n c e r t e d efforts are n e e d e d to accelerate research on the inco rpora t ion of
res is tance to B G M fol lowing intraspecific hybr id i za t ion . Scientists of Punjab
Agr i cu l t u r a l Un ive r s i ty (PAU), L u d h i a n a , h a v e ident i f ied w i l d Cicer species
(C. judaicum 182 a n d C. pinnatifidum 188) h a v i n g h i g h e r levels of res is tance to
B G M t h a n f o u n d in cu l t iva ted chickpea . Segrega t ing ma te r i a l i nvo lv ing 16
BGM-res is tan t ( tes ted in g reen h o u s e / l a b condi t ions) access ions d e r i v e d f rom
e igh t w i l d Cicer species is avai lable at PAU for fur ther eva lua t ion . For tunate ly ,
these l ines h a v e a lso b e e n f o u n d to be h igh ly res is tan t t o a scochy ta b l igh t
(AB) a t PAU.
• T h e i m p o r t a n c e of a g r o n o m i c factors (e.g., s o w i n g d a t e , r o w spac ing , a n d
p l a n t dens i ty ) a n d p l a n t charac te r s (e.g., g r o w t h hab i t a n d o p e n c a n o p y
s t ruc tu re ) a n d the bas i s o f these in ame l io ra t ing B G M inc idence a n d s p r e a d
w a s d i s c u s s e d in deta i l . Resul t s w e r e p r e s e n t e d o f t he research c o n d u c t e d on
these factors in Bang ladesh .
1. Natural Resource Management Program (NRMP), International Crops Research Institute for the
Semi-Arid T r o p i c s (ICRISAT), Patancheru 502 324, Andhra Pradesh, India.
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• B G M research in N e p a l w a s d i scussed . T h e N e p a l A g r i c u l t u r a l Resea rch
C o u n c i l ( N A R C ) h a s shif ted t h e cen te r o f B G M research f rom R a m p u r in
cen t r a l -wes t e rn N e p a l t o Tarahara i n t h e eas t e rn Tarai region . Eas t e rn N e p a l
a p p e a r s to be a h o t - s p o t locat ion for B G M screening , b u t li t t le ch i ckpea i s
g r o w n by f a rmer s i n th i s r eg ion b e c a u s e o f th i s v e r y p r o b l e m .
Recommendations
T h e g r o u p r e v i e w e d t h e r e c o m m e n d a t i o n s m a d e b y the Th i rd W o r k i n g G r o u p
M e e t i n g (15-17 A p r 1996, P a n t n a g a r , Ind ia ) a n d the p r o g r e s s m a d e s ince then .
T h e fo l lowing r e c o m m e n d a t i o n s for t he B G M of C h i c k p e a WG w e r e d e v e l o p e d
d u r i n g t h e F o u r t h W o r k i n g G r o u p M e e t i n g for fo l low-up ac t ion a n d a p p r o p r i a t e
resea rch c e n t e r s / s c i e n t i s t s w e r e ident i f ied for each area of research .
• Survey. A sys temat ic , regular , a n d t a rge ted s u r v e y of B G M inc idence is
n e e d e d . G e o g r a p h i c In fo rma t ion Sys t em (GIS) a n d Globa l Pos i t i on ing S y s t e m
(GPS) t e chno l ogy s h o u l d b e e m p l o y e d t o m a p t h e inc idence , s p r e a d , a n d
sever i ty of B G M in N e p a l , Bang ladesh , a n d Ind i a (Action: Dr M A Bakr for
Bang ladesh , Dr G u r d i p S ingh for Ind ia , a n d Mr. P C P C h a u r a s i a for N e p a l ,
w i t h s u p p o r t f rom ICRISAT).
• Screen ing t echn iques . T h e r e is a n e e d to corre la te field, g r e e n h o u s e , g r o w t h
r o o m , a n d l abo ra to ry sc reen ing t e c h n i q u e s for B G M res is tance . In par t icu lar ,
t h e g r o w t h r o o m sc reen ing p r o c e d u r e a t ICRISAT n e e d s t o b e rev i s i t ed a n d
t h e c u t - t w i g t e c h n i q u e d e v e l o p e d a t PA U n e e d s t o b e e v a l u a t e d a t o t h e r
l abora to r i e s a n d aga ins t o t h e r sc reen ing m e t h o d s . T h e m i s t s p r a y s y s t e m a t
I s h u r d i cu r r en t ly offers the bes t s cope for sc reen ing ' 'field r e s i s t ance" to B G M
(for e x a m p l e , i t c a n accoun t for c a n o p y character is t ics , w h i c h c a n n o t be
a d e q u a t e l y a c c o u n t e d for i n g r o w t h rooms) . Th is s y s t e m s h o u l d b e u s e d
p r i m a r i l y for sc reen ing for hos t -p l an t res i s tance a n d s h o u l d receive t h e
neces sa ry s u p p o r t t o r e m a i n fully ope ra t i ona l (Action: ICRISAT a n d NARS) .
• Sources of resistance. A sys t emat i c a p p r o a c h is n e e d e d to a s s e m b l e all k n o w n
sources of res i s tance in a B G M n u r s e r y a n d test th is n u r s e r y a t severa l
loca t ions a n d w i t h different sc reen ing t echn iques (Action: ICRISAT to
coord ina t e ) . Screen ing o f a s m u c h n e w g e r m p l a s m ma te r i a l a s poss ib le ,
i n c l u d i n g w i l d t y p e s a n d re la ted species , s h o u l d b e d o n e u n d e r t he m i s t
s y s t e m at I s h u r d i ( A c t i o n : Dr M A Bakr a n d ICRISAT).
• Incorporation of resistance. G rea t e r e m p h a s i s s h o u l d be g i v e n to
i n c o r p o r a t i n g B G M res i s tance d e r i v e d from re la ted w i l d species . A g e n e
p y r a m i d i n g a p p r o a c h to b u i l d m o d e r a t e levels o f res i s tance i s n e e d e d
(Action: N A R S a n d ICRISAT).
• S e e d b o r n e infec t ion a n d d i sease e p i d e m i o l o g y . T h e r e is a n e e d to quan t i fy
t h e ro le o f s e e d b o r n e infect ion i n d i s ea se d e v e l o p m e n t a n d t o u n d e r s t a n d a n d
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quan t i fy the ro le of microc l imate . S tud ie s are r equ i r ed to d e v e l o p d i sease
p r e d i c t i o n m o d e l s . Inves t iga t ion of p a t h o g e n i c var iabi l i ty w a s cons ide r ed less
i m p o r t a n t as mul t i loca t ion tes ts accoun t for race differences. (Pe rhaps th is
c o u l d be a s t u d e n t thes is s tudy.) (Action: PAU a n d ICRISAT).
• N o v e l approaches to resistance. A d v a n c e d research ins t i tu tes s h o u l d
e x a m i n e t h e bas i s o f res is tance to BGM, in t h e h o p e of s t r eaml in ing sc reen ing
t e c h n i q u e s a n d ident i fy ing a p p r o p r i a t e res is tant g e n e s for t ransfer (Action:
ICRISAT).
• Rat ing scale . T h e v i sua l r a t i ng scale for B G M sever i ty n e e d s to be rev ised ,
a n d s t a n d a r d i z e d a n d pub l i c i zed a m o n g B G M researchers (Action: ICRISAT
a n d N A R S ) .
• Integrated d i sease m a n a g e m e n t . T h e G r o u p u n a n i m o u s l y a g r e e d to a s s e m b l e
a n d r e v i e w o p t i o n s for i n t eg ra t ed B G M m a n a g e m e n t . I t w a s d e c i d e d t o h a v e
s h o r t - t e r m a n d l o n g - t e r m s t ra tegies for location-specific B G M m a n a g e m e n t .
O n - s t a t i o n research s h o u l d c o n t i n u e to d e v e l o p I D M s t ra tegies for a l lev ia t ion
of B G M a t I s h u r d i (Bangladesh) , P a n t n a g a r ( India) , a n d Ta raha ra (Nepa l ) , a s
a l o n g - t e r m strategy. H o w e v e r , r e sea rch c o m p o n e n t s n e e d to be a s s e m b l e d
a n d v a l i d a t e d in on- fa rm f a r m e r s ' pa r t i c ipa to ry research in these th ree
coun t r i e s . ICRISAT wil l coord ina te these activit ies in co l labora t ion w i t h
N A R S a n d N G O s (Action: ICRISAT, N A R S , a n d N G O s ) .
• B G M Newsle t ter . T h e G r o u p a lso felt t he n e e d to l a u n c h a pe r iod i c " B G M
N e w s l e t t e r " t o e x c h a n g e in fo rmat ion a n d facilitate n e t w o r k i n g o n BGM-
re la ted research a n d extens ion . Dr M A Bakr w o u l d be the chief ed i to r a n d
ICRISAT w o u l d assis t in pub l i ca t ion a n d d i s t r ibu t ion (Action: Dr M A Bakr,
ICRISAT a n d N A R S scient is ts to con t r ibu te articles).
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Fie ld Trip Experience of the Group M e m b e r s
C Johansen , S Pande1 , and S D S ingh 2
T h e g r o u p m e m b e r s o f t h e four th w o r k i n g g r o u p m e e t i n g p a r t i c i p a t e d in a 
m o n i t o r i n g t o u r o f p o s t r a i n y season p u l s e s (chickpea, lentil , a n d l a thy rus ) in
f a r m e r s ' f ields in w e s t e r n p a r t s of Bang ladesh , in the grea ter d is t r ic ts of Fa r idpu r ,
Jessore , a n d I shurd i . T h e pa r t i c ipan t s o n the t r ip i n c l u d e d ICRISAT a n d F A O
par t i c ipan t s , a n d scient is ts a n d staff o f BARI, i nc lud ing those assoc ia ted w i t h t h e
Lenti l , B lackgram, a n d M u n g b e a n D e v e l o p m e n t Pilot Project (LBMDPP) of
Bang ladesh . T h e major objective w a s to assess inc idence a n d effects o f B G M a n d
o t h e r major b iot ic cons t ra in t s in f a rmer s ' fields a n d research s ta t ion t r ia ls
t h r o u g h obs e rva t i on b y subject m a t t e r special is ts a n d b y i n t e r v i e w i n g the
fa rmers for the i r pe rcep t ions .
Area Covered and M e t h o d o l o g y
T h e r o u t e fo l lowed inc ludes the m a i n w i n t e r season p u l s e g r o w i n g a rea i n
Bang ladesh . T h e t e a m h a d no pref ixed cri teria for choos ing to s t o p a t pa r t i cu l a r
r o a d s i d e p lo t s . H o w e v e r , s tops w e r e selected 20-25 km a p a r t w h e n a subs tan t i a l
a r ea o f ch ickpea cu l t iva t ion w a s seen. A l o n g w i t h ch ickpea , o t h e r p u l s e s s u c h a s
lenti l , l a t h y r u s , field pea , faba b e a n , a n d l o n g - d u r a t i o n p i g e o n p e a w e r e a lso
o b s e r v e d . At each si te pa r t i c ipan t s r e co rded t h e inc idence o f B G M a n d o the r
d i seases o n ch ickpea a n d lentil . The c r o p p i n g s y s t e m s a n d gene ra l a g r o n o m i c
prac t ices fo l lowed by t h e f a rmers w e r e a lso n o t e d . The pa r t i c ipan t s c o u l d a lso
ob t a in t h e v i e w s of severa l f a rmers on a w i d e r a n g e of topics in a re la t ively s h o r t
p e r i o d . F a r m e r s re i te ra ted tha t p u l s e s a re m o s t i m p o r t a n t for t h e m a n d tha t t hey
n e e d m o r e ass i s tance i n a p p r o p r i a t e m e t h o d o l o g y for p r o v i d i n g p l a n t p ro tec t ion .
Weather and D i s e a s e
I n t e r m i t t e n t r a ins , foggy d a y s w i t h re la t ive h u m i d i t y ((85%), a n d cool t o
m o d e r a t e t e m p e r a t u r e s (4°-25°C) t h r o u g h o u t t he c rop s ea son (Nov-Feb) h a d
c a u s e d w i d e s p r e a d foliar d i sease p r o b l e m s in ch ickpea a n d lentil . Botryt is g r a y
m o l d w a s t h e p r e d o m i n a n t foliar d i sease o f ch ickpea t h r o u g h o u t . S t e m p h y l i u m
b i g h t w a s w i d e s p r e a d i n lenti l , a l o n g w i t h BGM.
1. Natural Resource Management Program (NRMP), International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT), Patancheru 502 324, Andhra Pradesh, India.
2. Genetic Resource Enhancement Program (GREP), International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT), Patancheru 502 324, Andhra Pradesh, India.
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Summary of Observations Made in Farmers' Fields
• Sole c r o p a n d in t e rc rop ch ickpea s t a n d s w i t h v a r y i n g d e g r e e s o f B G M
infect ion w e r e seen . C h i c k p e a w a s i n t he f lower ing t o m i d - p o d fill s t age a n d
p o d filling w a s genera l ly g o o d once p o d s h a d fo rmed .
• C lea r -cu t differences in d e g r e e of sever i ty of B G M w i t h respec t to t i m e of
s o w i n g o f ch i ckpea w e r e o b s e r v e d in M a z l i s h p u r vi l lage. E a r l y - s o w n c r o p s
h a d m o r e seve re B G M t h a n l a t e - sown c rops . H o w e v e r , a t a m o r e " h u m i d "
loca t ion all p l a n t s w e r e severe ly infected w i t h B G M e v e n t h o u g h la te s o w n
a n d s m a l l i n s ize.
• In seve ra l cases , subs t an t i a l differences in t h e sever i ty of B G M w e r e n o t s een
b e t w e e n sole c r o p s o f ch ickpea a n d ch ickpea i n t e r c r o p p e d w i t h l inseed ,
w h e a t , o r bar ley.
• F u s a r i u m wi l t w a s s ignif icant ly r e d u c i n g t h e p l a n t s t a n d a t s o m e loca t ions .
Th i s w a s a l so con f i rmed as a p r o b l e m by fa rmers .
• In gene ra l , B G M w a s less in t h e l a t e - sown c rops . H o w e v e r , ini t ia l s y m p t o m s
of B G M w e r e no t i ced , a n d i t w a s an t i c ipa ted t ha t w i t h an increase in
t e m p e r a t u r e d e v e l o p m e n t o f B G M d i sease w o u l d a lso p rog re s s .
• T h e sever i ty of B G M v a r i e d f rom locat ion to locat ion. In g e n e r a l i t w a s
b e t w e e n 4 - 8 on a 1-9 r a t i n g scale (9 = m o s t severe d a m a g e ; 1 = no d a m a g e ) ,
w i t h no c lear d a t e o f s o w i n g o r cu l t ivar effects cons i s ten t across loca t ions .
• Lent i l g r o w t h w a s m o d e r a t e to excel lent w i t h p o o r to fair p o d d i n g .
I n a d e q u a t e p o d d i n g w a s a t t r i bu t ed t o fungal foliar d i sease w h i c h inc reased
in sever i ty w i t h soil m o i s t u r e a n d dens i t y o f t h e so l e -c ropped s t a n d . Lent i l
w a s p r i m a r i l y suffer ing f rom s t e m p h y l i u m b l igh t a n d B G M infect ion
a l t h o u g h r u s t a n d wi l t s w e r e a lso seen .
• P o o r to fair n o d u l a t i o n in b o t h ch ickpea a n d lent i l w a s o b s e r v e d t h r o u g h o u t .
I n gene ra l , n o d u l a t i o n w a s p o o r i n t he fields w h e r e p u l s e s w e r e s o w n o n l y
occas iona l ly or after t w o or th ree c r o p s of rice.
BARI Demonstrations
T h e BARI L B M D P P staff h a d s o w n a b o u t 6 ha o f lenti l d e m o n s t r a t i o n p l o t s n e a r
Kal iganj . A d d i t i o n a l a reas h a d b e e n p l a n t e d b y fa rmers . T h e s e d e m o n s t r a t i o n s
cons i s t ed of BARI M a s o o r 1 , 2 , 3 , a n d 4 var ie t ies of lenti l . A m o n g t h e four
var ie t i es BARI M a s s o r 4 i s p re fe r red by m o s t of t h e f a rmers b e c a u s e of i ts b o l d
s e e d s ize a n d h i g h a n d cons i s ten t y ie lds . Al l four var ie t ies h a d m o d e r a t e levels o f
B GM , s t e m p h y l i u m bl ight , a n d s t e m rot .
Research Stations
Jessore (25 Feb 1998). M o s t ch i ckpea t r ia ls h a d v i g o r o u s vege t a t i ve g r o w t h (~60
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c m p l a n t he igh t ) w i t h d e n s e , c losed canop ies . This locat ion receives m o r e w i n t e r
rainfal l a n d r e m a i n s m o r e h u m i d i n w i n t e r a n d s p r i n g t h a n I shurd i . I t t h u s
p r o v i d e s favorable w e a t h e r cond i t ions for foliar d i seases of pu l se s .
M r s F K h a t o o n , P lan t Pa thologis t , s h o w e d t h e g r o u p a n u m b e r of tr ials . T h e
B G M o b s e r v a t i o n nu r se r i e s , w h e r e H 208 w a s p l a n t e d b o t h as a s p r e a d e r a n d
ind ica to r r o w after e v e r y five test en t r ies , w e r e scored by g r o u p m e m b e r s .
Di sease e s t a b l i s hme n t w a s sat isfactory a n d i t w a s increas ing . Of 25 en t r ies , e n t r y
n u m b e r s 3 , 14, a n d 21 w e r e cons is ten t ly res is tant across th ree rep l ica t ions (3-4 on
1-9 r a t i n g scale). In an a g r o n o m i c tr ial ICCL 87322 a p p e a r e d m o s t p r o m i s i n g ,
p e r h a p s b e c a u s e of i ts u p r i g h t , erect canopy , in c o m p a r i s o n to H 208 w h i c h w a s
a l m o s t ki l led. A t th i s locat ion severa l test en t r i es h a d severe B G M infection a n d
w o u l d b e un l ike ly t o p r o d u c e a n y p o d s .
I s h u r d i (25 F e b 1998). M o s t ch ickpea tr ials a t t he Pu l ses Research Center , I shu rd i ,
w e r e s o w n late . C h i c k p e a vege ta t ive g r o w t h w a s v i g o r o u s w i t h d e n s e , c losed
c a n o p i e s fo rmed . B G M infection w a s a t i ts ear l ier s tages a n d res t r ic ted to t h e
l o w e r canopy . P o d d i n g w a s fair t o good . In o n e trial , wi l t - suscept ib le l ines h a d
d i e d a t an ea r ly g r o w t h s tage l eav ing a few b a r e pa t ches .
E x p e r i m e n t s o n t he m a n a g e m e n t o f B G M w e r e impres s ive ly c o n d u c t e d b y
Mr A U A h m e d . Trea tmen t s c o m p r i s e d Bavistin® spray, la te a n d n o r m a l s o w i n g ,
n i p p i n g o f y o u n g shoo ts , sole v s i n t e r c ropp ing w i t h l inseed, w i d e a n d n o r m a l
spac ing , a n d g e n o t y p e s (Nab in a n d ICCL 87322). T h e tr ial w a s c o n d u c t e d u n d e r
t h e m i s t s p r a y sys t em, w h i c h a p p e a r e d t o b e w o r k i n g effectively. B G M w a s i n its
ini t ial s t ages o f infect ion a n d sp read . I t w a s h o p e d to ge t conv inc ing e v i d e n c e
f rom these e x p e r i m e n t s on t he in tegra t ion of different c o m p o n e n t s of B G M
m a n a g e m e n t . H o w e v e r , i t w a s s u g g e s t e d tha t t h e mi s t s p r a y a rea c o u l d i n fu tu re
be b e s t e m p l o y e d for m a s s sc reen ing o f g e r m p l a s m a n d b r e e d i n g p r o g e n i e s for
B G M res is tance .
Al so , an e x p e r i m e n t on t h e inf luence o f ch ickpea c r o p p i n g s y s t e m s on
Helicoverpa m a n a g e m e n t w a s impress ive , b u t its success wi l l d e p e n d on la te r
inc idence of p o d borer .
In gene ra l B G M h a d jus t a p p e a r e d in m o s t o f the tr ials a n d a c c o r d i n g to local
sc ient is ts t h e r e w a s e v e r y l ike l ihood of i ts increas ing in tens i ty w i t h a s t e a d y r i se
in t e m p e r a t u r e s . Suscept ib le contro l , H 208, w a s a l r eady s h o w i n g a 6 - 7 d i sease
ra t ing . ICCL 87322, a tall , erect , BGM-to le ran t l ine d e v e l o p e d at ICRISAT
a p p e a r e d t o b e t h e m o s t p r o m i s i n g cu l t ivar for u s e i n i n t e g r a t e d B G M
m a n a g e m e n t .
A m o n g t h e b r e e d i n g ma te r i a l s i t w a s in te res t ing to n o t e t h a t a d e e p - r o o t e d
c h i c k p e a l ine , ICCL 85111, w a s b e i n g ex tens ive ly u s e d as a p a r e n t in b r e e d i n g
p r o g r a m s for t h e Bar ind , w h e r e access t o w a t e r b e l o w the h a r d p l o w p a n i s a k e y
to success of ch ickpea in th is region .
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Final Discussion
In t he e v e n i n g o f 25 Feb 1998, t h e B G M WG m e m b e r s m e t for d i s cus s ions on
the i r t o u r o b s e r v a t i o n s a n d to refine ac t ion p l a n s further. T h e prac t icabi l i ty o f
u s i n g a fung ic ide aga in s t B G M w a s d i s cus sed in de ta i l , w i t h respec t to e v e n t u a l
a d o p t i o n o f th i s t e c h n o l o g y by fa rmers . I t w a s finally d e c i d e d t h a t i t w o u l d be
w o r t h i n c l u d i n g as a t r e a t m e n t in on - fa rm e v a l u a t i o n as a d o p t i o n of " s p r a y
t e c h n o l o g y " i s occu r r i ng in t h e ta rge t a reas (especial ly for vege tab les ) .
As i nc idence o f B G M i s v e r y m u c h affected by m a c r o - a n d mic roc l ima te
c o n d i t i o n s , a p robab i l i ty ana lys i s i s r e q u i r e d for ta rge t r eg ions , to be ab le to
p r e d i c t f r equency of B G M - c o n d u c i v e cond i t i ons . Th is is a p r e r equ i s i t e to
d e v e l o p i n g effective B G M al levia t ion s t ra tegies . I t w a s d e c i d e d tha t Dr M A Bakr
w o u l d c o o r d i n a t e ref ined w o r k p l a n s o f joint s t ud i e s , w i t h ass i s tance f rom
ICRISAT (Dr S D S ingh for gene t ic i m p r o v e m e n t a spec t s a n d Dr S P a n d e for I D M
aspects ) . T h e s e p l a n s n e e d t o b e r e a d y for p r e s e n t a t i o n a t u p c o m i n g C L A N
R e v i e w a n d P l a n n i n g M e e t i n g s a n d for i m p l e m e n t a t i o n i n t h e 1 9 9 8 / 9 9 ch i ckpea
g r o w i n g season .
Barind (26 Feb 1998)
Severa l G r o u p m e m b e r s m a d e a brief t r ip t h r o u g h the d i s sec ted (or h i g h ) Bar ind ,
w h i c h cove r s a b o u t 82 000 ha n o r t h o f Rajshahi t o w n . P r io r to t he 1990s, t h e a rea
w a s la rge ly left fa l low after h a r v e s t o f t r a n s p l a n t e d A m a n rice. W i t h
d e v e l o p m e n t a n d a d o p t i o n o f p o s t r a i n y s ea son c r o p p i n g t echno log ies for the
reg ion , t h e a rea o f ch ickpea a n d o the r pos t r i ce c r o p s h a s m a r k e d l y e x p a n d e d
s ince 1990 (e.g., ch ickpea f rom a b o u t 200 ha t h e n to n e a r 10 000 ha cu r ren t ly ) .
P e r h a p s b e c a u s e of t he s l ight e leva t ion of t he region , w i t h less rainfal l a n d l o w e r
h u m i d i t y a t g r o u n d level , B G M d e v e l o p s t o a m u c h sma l l e r ex t en t h e r e t h a n i n
t h e a l luv ia l soils of t r ad i t iona l c h i c k p e a - g r o w i n g a reas of t h e count ry .
Mic rometeo ro log ica l m e a s u r e m e n t s are n e e d e d t o conf i rm th is h y p o t h e s i s .
C h i c k p e a fields e x a m i n e d on th is t r ip s h o w e d litt le s ign o f B G M infect ion,
a l t h o u g h m a n y c r o p s w e r e s o w n la te (in December , after rainfall) . T h u s , t h e
Bar ind p r e s e n t s o n e o p t i o n for a l lev ia t ing the B G M cons t r a in t i n B a n g l a d e s h by
shif t ing ch i ckpea p r o d u c t i o n t o an agroecologica l z o n e less c o n d u c i v e t o d i s ea se
d e v e l o p m e n t .
4 8
Part i c ipants
B a n g l a d e s h
M A Bakr
Senior Scientific Officer
P l an t P a t h o l o g y Div is ion
B a n g l a d e s h Agr i cu l t u r a l Research
Ins t i tu te (BARI)
J o y d e b p u r
G a z i p u r 1701
M A M a l e k
Director , Pu l ses Research Cen t e r
C o u n t r y C L A N C o o r d i n a t o r
B a n g l a d e s h Agr i cu l t u r a l Research
Ins t i tu te (BARI)
J o y d e b p u r
G a z i p u r 1701
L R a h m a n
Senior Scientific Officer
P lan t P a t h o l o g y Divis ion
B a n g l a d e s h Agr i cu l tu ra l Research
Ins t i tu te (BARI)
J o y d e b p u r
G a z i p u r 1701
M M R a h m a n
P l a n t Breeder
Pu l se s Research C e n t e r
Reg iona l A g r i c u l t u r a l Research
Sta t ion
BARI, I s h u r d i , P a b n a
R Karim
Senior Scientific Officer (Economics)
B a n g l a d e s h Agr i cu l t u r a l Research
Ins t i tu t e (BARI)
J o y d e b p u r
G a z i p u r 1701
M d Al i Afzal
Senior Officer (Pa tho logy)
Pu lses Research Cen t e r
B a n g l a d e s h Agr i cu l tu ra l Research
Ins t i tu te (BARI)
J o y d e b p u r
G a z i p u r 1701
N e p a l
P C P Chaurasia
Regional Agr i cu l tu ra l Research Sta t ion
Tarahara
N e p a l
A V R D C
Dr D P S i n g h
P O Box 42
S h a u h v a , Tainan 74199
Taiwan
FAO
K B S i n g h
C h i c k p e a C o n s u l t a n t
Bang ladesh Agr i cu l tu ra l Research
Ins t i tu te (BARI)
J o y d e b p u r
G a z i p u r 1701
India
Gurdip S i n g h
Senior P lan t Pa tho log i s t (Pulses)
D e p a r t m e n t of P l an t Breed ing
Pun jab Agr i cu l tu ra l Un ive r s i ty




P a t a n c h e r u 502 324
A n d h r a P r a d e s h
I n d i a
T e l : +91(40) 596161
F a x : +91 (40) 241239
Telex :422203 ICRI IN
E-mai l ( In ternet ) :
ICRISAT@cgiar.com
C Johansen
Pr inc ipa l Scientist
S Pande
Senior Scient is t
S D S i n g h
Senior Scient is t
5 0
About ICRISAT
The semi-arid tropics (SAT) encompasses parts of 48 developing countries including most of India,
parts of southeast Asia, a swathe across sub-Saharan Africa, much of southern and eastern Africa,
and parts of Latin America. Many of these countries are among the poorest in the world. Approxi-
mately one-sixth of the world's population lives in the SAT, which is typified by unpredictable weath-
er, limited and erratic rainfall, and nutrient-poor soils.
ICRISAT's mandate crops are sorghum, pearl millet, finger millet, chickpea, pigeonpea, and ground-
nut; these six crops are vital to life for the ever-increasing populations of the semi-arid tropics.
ICRISAT's mission is to conduct research which can lead to enhanced sustainable production of
these crops and to improved management of the limited natural resources of the SAT. ICRISAT
communicates information on technologies as they are developed through workshops, networks,
training, library services, and publishing.
ICRISAT was established in 1972. It is one of 16 nonprofit, research and training centers funded
through the Consultative Group on International Agricultural Research (CGIAR). The CGIAR is an
informal association of approximately 50 public and private sector donors; it is co-sponsored by the
Food and Agriculture Organization of the United Nations (FAO), the United Nations Development
Programme (UNDP), the United Nations Environment Programme (UNEP), and the World Bank.
RA 00340 
ICRISAT
International Crops Research Institute for the Semi-Arid Tropics
Patancheru 502 3 2 4 , Andhra Pradesh, India
Consultative Group on International Agricultural Research
ISBN 92 -9066 -398 -7 Order code CPE 121 553-98
